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Purpose

Prerequisites

Materials

Note

Warm Up

Lesson
Part 1

Lesson
Part 2

Vocabulary Words

The purpose of this lesson is to begin the math glossary the students will need for
year five. Clear mathematical thinking requires clear, precise explanations. Clear,
precise definitions require vocabulary that is precise. Students need to be taught
mathematical vocabulary, grammar, and algebraic symbols as a second language.
Without this second language, the student will have difficulty explaining patterns
and procedures and understanding others who are explaining them.

None

Vocabulary Words - Worksheets 1 and 2, pages 1 and 2
Math Journal - See Patterns in Arithmetic: Grade 5 - General Organization

Computer/Internet (optional, but wonderful)—place a bookmark at amathsdiction-
aryforkids.com. This site has a complete illustrated, interactive glossary of math-
ematical terms.

Set up the Math Journal if you have not already done so.

Have the student do the Vocabulary Words - Worksheet 1, down to the line on his
own. This will let him know what basic words he knows and which ones he needs
to learn. Instruct him to put a question mark by any word he does not know. When
he is finished, have him look up on the Internet with the math dictionary the mean-
ings of the words. You can also use a traditional dictionary. Using those defini-
tions, he should fill in the worksheet blanks.

The words sum, difference, product, quotient, divisor, and dividend should be en-
tered into his glossary in the Math Journal.

The lower part of the worksheet will be dealt with in Lesson Part 2 and should be
done in the next session.

Number Phrases and Mathematical Grammar

Have him enter into the Table of Contents of his Math Journal, ‘Number Phrases
and Mathematical Grammar’ pages 31 and 32. Give him a tab for this and have him
attach it to page 31. (If you are using last year’s journal, your journal pages will be
different. This topic is not formally addressed in year four booklets.)

On page 31 of his journal, have him copy the title ‘Number Phrases and Mathemati-
cal Grammar’ as the heading.

On the top line of his journal, page titled ‘Number Phrases and Mathematical Gram-
mar,” have him copy from this Vocabulary Word - Worksheet 1, ‘The sum of 2 num-
bers is 12.” Then have him write the number sentence that matches this statement.
The sum of eight and four is twelve. 8 +4 =12

Repeat this process with:

The difference between twelve and nine is three. 12-9=3

Patterns in Arithmetic: Place Value - Booklet 3 Vocabulary Words
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Note

Vocabulary Words
2

The product of two numbers is twelve. Example: 6 x2 =12
The quotient of twelve divided by three is four. 12 +3 =4
Calculate the product of five and three. 5x3 =15

Now for the combination statements, which generally will have question marks on
them. Most students at this level have difficulty with these statements.

Have him copy this into his journal: Take the difference of five and three from the
product of five and three. The number sentence that goes with this is:
5x3)-(5-3)=13

Please note that the dialogues in most lessons are idealized, with a student giving
all the correct answers. The dialogue you have with your student will be unique.
What’s most important is to listen to the student and figure out the model of the
world she is presenting. From your understanding of what she says, continue to ask
probing questions or statements, such as: ‘“How did you get that?” “Show me
what you mean.” “Build a model of that.” ‘““Tell me more so I can understand
what you are saying.”

A dialogue may sound something like this:
“What does take the difference of five and three mean?’’ “To subtract three
from five, which is two.”

““What is this to be subtracted from?” “From the product of five and three.”

“What does the product of five and three mean?”” “It means to multiply five
times three, which is 15.”

“So what do you have to do first?” “Multiply the five and the three.”

“So write 5 x 3 and put a grouping symbol around that. A grouping symbol is
parentheses which mean, ‘Do me first.”” He writes (5 x 3).

“What happens now?” “I take the difference of five and three from that.”
“What symbol is used to show ‘take from’?” “A minus sign.”

“So write the minus sign next.”” He writes (5 x 3) —

“How do you show what needs to be subtracted?”

Have him try both of these number sentences:

(5x3)-5-3,which would be 15 - 5, which is ten, then minus three which is seven.
(5 x3)~(5-3), which would be 15 — 2, which is thirteen.

Patterns in Arithmetic: Place Value - Booklet 3
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“Does the grouping symbol for the 5 — 3 matter? If you do not use it, will it
change the answer?” “Yes.”

“The statement clearly says, ‘Take the difference of five and three from the
product of five and three,” so which number sentence is correct?” “You have
to subtract the five and the three and then subtract the two from the fifteen. The
second number sentence is the correct one.”

Have him get in the habit of using two lines to decode these phrases. Algebra
teachers require this for clarity.

The entry in the journal should look like this:
Take the difference of five and three from the product of five and three.
5x3)-(6-3)=
15 - 2 =13

Repeat for the next two examples.
The quotient of twenty-four and six is how much less than the product of twenty-
four and six? (24x6)—(24+6) =

144 - 4 =140

Compare the product of twenty-four and six to the product of twelve and twelve.
Compare means to use the symbols <, >, or =. So the number sentence would be:
24x6 __ 12x12

144 = 144
Practice Give one problem per day of this type. Increase the complexity over time.
Here is a list of six problems to begin with. More problems like this can be found
on the Internet. Have him copy these into his Math Journal in the Mathematical
Phrases section, write the number sentence and solve them.
a. What is the sum of the products of three and four, and seven and five?
Bxd+(Tx5)=
12 + 35 =47
Note The insertion of the comma after the four will clarify what goes with what in the
group of all those ands.
b. Take the difference of the sum of five and nine and the quotient of nine and
three. 5+9-09+3) =
4 - 3 =11
c. Find the sum of one hundred and the product of eight and nine.
100 +(8x9) =
100 + 72 =172
State the problem backwards; give the number sentence and have him write the
words to go with it.
Patterns in Arithmetic: Place Value - Booklet 3 Vocabulary Words
Parent/Teacher Guide 3



Lesson
Part3

Test for
Understanding

Vocabulary Words
4

d. 5x(@9-4="
Answer: What is the product of five and the difference between nine and four?
Twenty-five.

e. (7x6)+(9-7)=
Answer: What is the quotient of the product of seven and six, and the difference
between nine and seven? Or what is the product of seven and six over the differ-

ence of nine and seven?
Tx6)+(9-T)=42+2=21

f. 30x4)+(2x4)= Thisis the form of a distributive number sentence used for
32x4.

Answer: What is the sum of the products of thirty and four, and two and four? One
hundred twenty-eight

Mathematical Prefixes

Have him fill out Vocabulary Words - Worksheet 2, Mathematical Prefixes using
whatever resources seem useful-regular or online dictionaries and talking to other
people to get ideas for words with these prefixes.

Have him enter the prefixes into his Math Journal glossary. Entries should look
like this:

Tri - a prefix meaning three. Words with this prefix are triple, triplets, tricycle,
trillion.

See the Answer Key for suggested words.

This is where the rubber hits the road. Can he take a known procedure or algorithm
and turn it into a statement using the proper vocabulary? This is how he will need
to answer questions that require that he explain patterns and procedures.

Give this problem after you have been working on mathematical grammar for a
month or so. (In year four, he should have studied how to multiply a fraction by a
whole number, also called parts of wholes.)

Give this problem: ¥ x 9= __. “Write out the procedure using the correct
words and the number sentence that shows the order in which operations are
performed.” There are two possible answers:

1. Take the quotient of the whole number and the denominator times the numerator.
Or, take the product of the numerator and the quotient of the whole number and the
denominator. Number sentence: (9+3)x2=6

2. Take the product of the whole number and the numerator divided by the denomi-
nator.

Or, take the product of the whole number and the numerator over the denominator.
Or, take the quotient of the product of the whole number and the numerator and the
denominator. (9x2)+3=6

Patterns in Arithmetic: Place Value - Booklet 3
Parent/Teacher Guide



Purpose

Prerequisites

Materials

Warm Up

Lesson

Prime Factoring: Review and Exponents and Prime Factors

The purpose of this lesson is to further develop understanding of the concept of ex-
ponents and how they can be used in notation to list the prime factors of a number.

Previous lessons on Exponents and Powers of Ten, General Math: Booklet 5, Prime
Numbers: Review and Goldbach’s Conjecture lessons, and Multiplication: Book-
let 3 - Factoring lesson

Prime Factoring: Review - Worksheets 1 - 3, pages 3 - 5
Exponents and Prime Factors - Worksheets 1 and 2, pages 6 and 7
Tiles and cubes (smallest Cuisenaire Rod or Base Ten Cube)

A one thousand Base Ten Cube

Do Prime Factoring: Review - Worksheets 1 - 3, pages 3 - 5.

An exponent is an operator. This means it tells you to do something. 5° means
multiply five times itself three times,5* =5 x 5 x 5 =125. 5% does not mean 5 x 3,
which is a common error students make. Use exponents only when multiplying the
same numbers together over and over.

“Build a rectangle that is three tiles on each side. What shape do you get?”
“A square.”

“How do you calculate the area of this square?”” “Three times three.”

“How do you write 3 x 3 using an exponent?” “Three with a little two up high
next to the three.”

“3 x 3 is called factor form and 3? is called exponential form, or exponential
notation.”

“Why do you think they call 3* three squared?”’ “Because if you build any shape
that is 3 x 3 or 4 x 4, you will get a square.”

Hold up a one thousand Base Ten Cube. “What is the length of this cube? The
width? The height?” “They are all ten.”

“How do you calculate how many little one cubes are in this thousand cube?
How do you calculate the volume of this cube?”” *“You multiply 10 x 10 x 10 to
get 1,000.” If the student does not know this, have her record the number sentence
from looking at the cube again.

“How do you write that using exponential notation?”” “10® or ten to the third
power.”
“Why would you call 10° ten cubed?” “Because when you build a shape that has

Patterns in Arithmetic: Place Value - Booklet 3 Prime Factoring: Review and Exponents and Prime Factors
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Practice
Worksheets

Test for

Understanding

Prime Factoring: Review and Exponents and Prime Factors

6

three sides all the same length you will get a cube.”

Now have her begin Exponents and Prime Factors - Worksheet 1. She should be
able to do most of it independently. Help when it is needed. Use the Answer Key

to check that the work is done correctly.

Exponents and Prime Factors - Worksheet 2

Find the Prime Factors of 1,800. Write them in exponential and factoring forms.

Answer: FactorForm= 5x5x3x3x2x2x2 0r5,5,3,3,2,2,2

Exponential Form 52, 32,23

Using a factor tree:

1,800

/7 N\

100 18
/' \ /\
10x 10 2x9
/\N /N /\

2x5 2x5 3x3

Patterns in Arithmetic: Place Value - Booklet 3
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Purpose

Prerequisites

Materials

Optional

Lesson
Part 1

Warm Up

Place Value: Base Ten

The purpose of this lesson is to review base ten place value patterns and extend
them to very large numbers. Models of large place value blocks are constructed
so students can see what a power of ten does to the size of the number. Students
use a transparency to fit over a place value chart to help them learn how to read the
names of large numbers. Students then use written names for large numbers and
write them into a place value chart.

Previous lessons in Base Ten Place Value up through the thousands.

Place Value: Base Ten - Worksheets 1 and 2, pages 8 and 9

Base Ten Blocks - including the one thousand block. (If you do not have Base Ten
Blocks, you can make them using beans and popsicle sticks.) See page 36 of this booklet.
2 x 3 Post-it Notes or small pieces of paper or index cards cut to appropriate size
Make a transparency of Transparency Master for Place Value: Base Ten, page 11 in
this booklet. You can also use a clear sheet protector and write the numbers.
Classroom teachers will need to make a transparency of Worksheets 1 and 2 also.
Large sections of cardboard, poster board, foam core (expensive but durable),
newsprint will do in a pinch.

Glue stick, paste, or tape

It is very helpful, durable, and fun to make the following:

For a ten thousand block: 4 lengths of % inch PV C 100 centimeters long, 8 lengths
of % inch PVC 10 centimeters long, and 8, % inch corner fittings. I once made a
ten thousand flat into a little garden box planter. One parent made one out of clear
acrylic and silicon sealer and made it into a crayfish tank for science. Students
loved it.

For a one hundred thousand flat: 8 lengths of % inch PVC 100 centimeters long,
4 lengths of % inch PVC 10 centimeters long, and 8, % inch corner fittings. I once
made a one hundred thousand flat into a garden bed. Perfect for daffodils.

For a one million cube: 12 lengths of % inch PVC pipe cut to 100 centimeters in
length each. 8,% in. PVC three pipe corner fittings. PVC glue. This will be used
to assemble a PVC cube that will serve as the model for a one million cube. It also
doubles as a wonderful play structure to throw silk scarves or light sheets over to
make hidey-holes so loved by this age group.

This fun project really gets students to see the place value patterns in 3-D. You will
get a huge payoff for taking the time to do this project. Your Base Ten Block sets
already have ones, tens, and hundreds. Hopefully, you have a few thousands cubes
also.

The project is to make a Ten Thousand rod, a One Hundred Thousand flat, and a
One Million cube using the instructions above. You can make these out of PVC,
wood, newsprint, or plastic sheeting taped together and stuffed or blown up like

Patterns in Arithmetic: Place Value - Booklet 3 Place Value: Base Ten
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balloons. The fun is figuring out how to do it. At the very least, have the student
make a ten thousand block and discover that it is a long rod shape.

“What shape would you get if you took ten, 10,000 rods and taped them to-
gether?” “A 100,000 flat.”

“What shape would you get if you took ten, 100,000 flats and stacked them?”
“A one million cube.”

Note Notice this cool pattern. The one block, the one thousand block, and the one million
‘block’ are all cubes. The ten block is a rod. So is the ten thousand block. The one
hundred block is a flat. So is the one hundred thousand ‘block.” She will not see
this amazing pattern unless she builds it. Remember, many people are geometric
thinkers. Math makes much more sense to them if they can see the shape, the ge-
ometry of the numbers.

“What is the place value pattern in geometric shapes?”
cube, flat, rod, cube, flat, rod, cube
million, 100 thousand, 10 thousand, 1 thousand, 100 ones, 10 ones, 1 one

“What shape would a 10 million block have?”” “Arod.”
“What about a 100 million block?” “A giant flat the size of a small stage!”

If you imagined a classroom or your house as a block, what number would it be? A
classroom is a very flat shape. They are usually 30 x 30 square feet, or nearly so,
and 10 feet tall. How many centimeter cubes would fit into that shape? To make it
easier, think of a cubic yard as a one million block. It is not quite right, but it is on
the same order of magnitude.

Lesson Have Base Ten Blocks within reach of each student. The lesson will go faster if the
Part 2 blocks are dumped out of the containers and grouped by block size. This prevents
scrabbling through the box to find the blocks needed.

“Pick up a one block. Now count out eight more. Say and write the number as
you count them out.” “1,2,3,4,5,6,7,8,9.”

“What happens to your written number as soon as you pick up another one
block?” “I will have ten.”

“When you have ten ones blocks, what can you trade for?” “One ten block
(rod).”

“Do that. Now write the number.”

““What does one in the second row and zero in the first row mean?” “It means
I have one group of ten and no ones.”

Place Value: Base Ten Patterns in Arithmetic: Place Value - Booklet 3
8 Parent/Teacher Guide



Note

Optional

“How many tens do you need to trade for a one hundred flat?”’ “Ten.”
“How many one hundred flats do you need for a one thousand cube?” “Ten.”

“What pattern do you notice?”” “It always takes ten of a smaller block to trade for
the next larger one.”

“Fill that in on your worksheet under the pictures.”

“Use your blocks to build three thousand, two hun-

dred forty three.” = @ B
She should build it like this: —

“When you are finished, put a label just in front of the
blocks to show the number of blocks of each size.” £ %
2 4

2
&

“This number has two threes in it. How do you know which size block goes
with each number?”” “By which place the number is in.”

“So this is called place value because...?”” “In place value the location of the
number tells you what value the number is.”

Write 1,9 4 8 on the board or on a piece of paper.

“Build this with blocks. Then read the name of the number.”” “One thousand,
nine hundred forty-eight.”

Do not say ‘and’ at the commas. ‘And’ is said only at the decimal point.
Correct: ~ One thousand, nine hundred forty-eight
Incorrect:  One thousand, nine hundred and forty-eight

One thousand, nine hundred forty eight—there must be a hyphen
between the tens and ones sections of each grouping.

“Take out these blocks. One ten thousand block (if you have one), four one
thousand blocks, seven one hundred blocks, no tens blocks, and five ones
blocks.” Give her time to do this. You may have to repeat the instructions several
times.

“Now, write the number of each size of block you have on a label and place it
in front of the blocks.” She should write 14,7 0 5.

If you have built the larger blocks, ask her to build one million, one hundred four-
teen thousand, seven hundred five. Have her label it. Most students will find this
great fun.

Patterns in Arithmetic: Place Value - Booklet 3 Place Value: Base Ten
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Lesson
Part 3

Note

Test for
Understanding

Transparency
Master

Continue with Place Value: Base Ten - Worksheet 1. Use the transparency to place
the numbers over the place value graphic. Have her identify the place value of the
underlined number and copy it onto her worksheet. Make sure she spells the words
correctly.

Most students will not be able to be totally independent at this point. Have her fin-
ish the page on her own using the transparency, but be ready to help.

When she is finished, preview the next part of the lesson by again placing each
number on the transparency onto the place value graphic. Read the name of each
number to her. Emphasize how you read the number in each family group, “Forty-
two...... million,” then pause and give the place value of that family group. You
can help her by covering up the numbers on the end, showing only the numbers in
each place value group as you go.

Do not at this point ask her to read the numbers herself. You could have her read
them with you a second time. She will make errors and pauses. Ignore them.
End the lesson at this point.

Practice Pages/Math Journal

Have her make an entry in her Table of Contents for Writing Large Numbers. Place
that same title on the next blank page of her journal and tab it. Leave two pages
empty for this section.

Each day, write a number such as 34, 560, 891 on a piece of paper, or dictate it to
her. She should copy the number down and then correctly write the name of the
number. It would be thirty-four million, five hundred sixty thousand, eight hundred
ninety-one. Insist on proper spelling and punctuation. Have her then read it back
to you. Continue this for a month, and then periodically after that.

Do not allow her to say, “five hundred and sixty,” or “eight hundred and ninety-
five.” Remember, no ands until you get to a decimal point. Don’t forget those
hyphens either.

Have her use a deck of cards (no face cards) and draw between ten and fifteen cards
and place them in a row. Ask her to copy the numerals on the cards in a string of
numbers, such as 34 67 83 8 6 2 9. Then ask her to write out the name of this
number and read it back to you correctly.

3,467,838,629 Three billion, four hundred sixty-seven million, eight hundred
thirty-eight thousand, six hundred twenty-nine.

Make a transparency at a copy center of the following page to allow the student to
place each number over the graphic on the Place Value: Base 10 - Worksheet 1. Or
write these numbers on a clear sheet protector. This will help her understand how
to identify which place value each number is in. You can also use it to help her
learn to read the names of large numbers.

Transparency Master for Place Value: Base Ten

Place Value: Base Ten Patterns in Arithmetic: Place Value - Booklet 3
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Numbers for Place Value: Base Ten - Worksheet 1
Place over graphic on Worksheet 1 so the numbers line up in the proper place value.

42000000
27000000
174000

9350
4540340200
803403370300
9347

450235
65349300

Numbers for Place Value: Base Ten - Worksheet 2

230300000
6390000090
2470000
67900000
9320000000

Patterns in Arithmetic: Place Value - Booklet 3 ‘ Place Value: Base Ten
Parent/Teacher Guide 11



Purpose

Prerequisites

Materials

Warm Up

Lesson

Exponents and Multiples of Ten

The purpose of this lesson is to connect the names of place value locations with the
concept of exponential notation for powers of ten and the number associated with
each power. It also reinforces the sequence of the names for each location in the
place value chart.

Previous lesson

Exponents and Multiples of Ten - Worksheet, page 10
Math Journal

Powers of Money - examples of values in 2010 US dollars
Put this in the Math Journal as Place Value: Base 10 - Powers of Money
Make a list of three things you can buy with about one dollar.

Example: A candy bar, a plastic toy, a bottle of water

Make a list of three things you can buy with about ten dollars.
Example: A book, three gallons of gas (maybe), dinner

Make a list of three things you can buy with about one hundred dollars.
Example: A week’s food for one person, three bags of dog
food

Make a list of three things you can buy with about one thousand dollars.
Example: A payment on an apartment or house

Make a list of three things you can buy with about ten thousand dollars.
Example: An inexpensive economy car

Make a list of three things you can buy with about one hundred thousand dollars
Example: A mobile home, a small house, ten acres of land

Make a list of three things you can buy with about one million dollars.
Example: a ranch, a really special painting

You get the idea. This is a great family activity.

“Explain what an exponent is.”” “An exponent is an operator like + , -, X, or +.
It is an instruction to do something. It looks like this 2. The first number, the 2, is
the base number. The ® is the exponent, also called a superscript. The little three
means multiply two times itself three times. 2x2x2=8."

“Multiply 10 x 10 x 10 x 10. What do you get?” “Ten thousand.”

“You could write 10 x 10 x 10 x 10 or 10,000 a really easy way by using an ex-

Exponents and Multiples of Ten Patterns in Arithmetic: Place Value - Booklet 3
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Math Journal/
Practice

ponent. Do you know how that could be done?” “10*” If he knows, great. If
not, show him.

“People use exponents, which are also called ‘powers,’ to write very large
numbers.”

Study the Exponents and Multiples of Ten worksheet.

“What patterns do you see?”” “The exponents go up by one each time. The num-
ber of zeros in the number is the same as the exponent number. The first number
is always one.”

“What would go on the next line?” “Ten thousand 10* 10,000.”
“What comes next?” “One hundred thousand 10° 100,000.”

“You can use your place value chart to help you figure out what the names of
the numbers are. Also, remember your prefixes on your vocabulary page. Do
this work carefully; it is easy, but if you do it too fast you will mess it up. See
if you can end up with the correct number at the end.”

In the glossary have the student place the words eprnents and powers. He should
give an example of each one. Have him use the amathsdictionary.com web site if
he needs help to decide what to write.

Give him a power of ten problem like the one in the Test for Understanding once a
week or so. Add it to your practice list.

Test for “What number is ten to the ninth power (10°)? “One followed by nine zeros.
Understanding 1,000,000,000. The name of this number is one billion.”
Extension Two great books:
How Much Is a Million? (Reading Rainbow Books) by David M. Schwartz and
Steven Kellogg
Powers of Ten: About the Relative Size of Things in the Universe, by Philip Mor-
rison and Phylis Morrison
Patterns in Arithmetic: Place Value - Booklet 3 Exponents and Multiples of Ten

Parent/Teacher Guide
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Purpose

Teacher
Background

Prerequisites

Materials

Warm Up

Rounding Off
14

Rounding Off

The purpose of this lesson is to extend what the student knows about rounding to
the nearest ten, taught in Place Value - Booklet 2, and extend it to rounding to larger
place values.

There are ten digits in our base ten system:
0,1,2,3 4,5,6,7,8,and 9. The halfway mark is between 4 and 5.
0,1,2,3,4 5,6,7,8,9

This is why we round up if any number ends in 5,6,7, 8, or 9. We are accustomed
to thinking of 5 as the middle because we do not see the O as the first number. We
always think of the first number as being 1. For the purposes of rounding, one must
think of the O as the first number. The first five numbers are 0, 1,2, 3, and 4. Any
number ending in one of those digits will be ‘rounded down.” The second five num-
bers are 5,6,7, 8,9. Any number ending in one of those digits will be ‘rounded up.’

A ‘round number’ is any number that uses all zeros following a single digit or set
of digits other than zero. Example: 30,000 is a round number. This would be a
number rounded to the ten thousands place. 33,000 is also a round number, but it is
rounded to the thousands place. This distinction is hard for students to understand.

Previous lessons

Rounding Off - Worksheets 1 - 3, pages 11- 13

Base Ten Blocks

Number Line Lab Sheet (after the Test for Understanding); make one copy for each
student.

In her Math Journal, have the student enter ‘Rounding’ into her Table of Contents.
Tab the next blank page ‘Rounding’ and label the heading as ‘Rounding.’” Enter
into the journal:
There are ten digits in our base 10 system.
0,1,2,34,5,6,7,8,and 9. The halfway mark is between 4 and 5.

0,1,2,3,4 5,6,7,8,9

The first five numbers are 0, 1,2, 3, and 4. Any number ending in one of those dig-
its will be ‘rounded down.” The second five numbers are 5,6,7,8,9. Any number
ending in one of those digits will be ‘rounded up.’

In the journal, have the student sketch a number line from 0 to 100 going up in mul-
tiples of ten like the one shown on Rounding Off - Worksheet 1, page 11, except the
numbers will be 0, 10, 20, and so on. Have her put a little hatch mark to show the
halfway mark between 10 and 20, 20 and 30, and so on.

Have her put a point on the number line for each of the following numbers: 23,68,
92,45. She should put each of these numbers on her number line in her journal.

Patterns in Arithmetic: Place Value - Booklet 3
Parent/Teacher Guide



Note

Lesson
Part 1

Note

“How do you round 23 to the nearest ten using the number line?”” *“You look at
the number line and you see if the number is before or after the halfway line. Ifitis
before you round down to 20. If it is on or after the five, you would round up to 30.”

“What are you going to do with 45?” “If the number is at the halfway mark, you
round it up to the next highest ten. So 45 would round to 50.”

Remember, the 5 is not really the halfway mark if we include the 40 in our count.
40, 41,42, 43, and 44 are in the first half and would be rounded down to the 40.

45,46, 47,48, and 49 are in the second half and would be rounded up to the 50.
Have her write these explanations in her Math Journal.

In the journal, have her round each of the four numbers she put on her number line,
23,68,92, 45 to the nearest 10.

Start this concept with the blocks.

Put a one hundred flat block on the table. To the right of it about 12 inches place
two one hundred flats side by side. Between them build 150 with the blocks laid
out side by side as well.

“Build 130 with the blocks. Is it larger or smaller than 150?” “Smaller.”
“So,is 130 closer in size to the 100 block or the 200 blocks?” “Closer to the 100.”
“This is what we are doing when we round numbers. We are comparing the
size and deciding which round hundred it is closest to.”” Try another if you think
your student will benefit from building these.

Now use Rounding Off - Worksheet 1 to show the exact same idea with a number
line. The first row of numbers in the examples of correctly rounded numbers use
the 100 to 200 number line.

Number lines do not work for all students. Some will benefit from building for
a while. If you encounter any confusion or difficulty, have her build it with the

blocks and then use the number line for the same problem.

The rest of page 11 uses larger numbers. Have her use the number lines on the lab
sheet to work with larger numbers.

Have her find the approximate place on the number line where the target number
would be and see which round hundred it is closest to.

“Tell me what your rule is for rounding a number to the nearest hundred.”
Have her explain it before she writes it. She will get better writing it that way.

Answer: I look at the number in the tens place. If the number is less than 5 then |

Patterns in Arithmetic: Place Value - Booklet 3 Rounding (iff
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Note

Math Journal

Lesson
Part 2

Rounding Off
16

keep the number in the hundreds place the same as it was, and add two zeros to the
right. If the number in the tens place is 5 or more, then I increase the number in the
hundreds place by one and follow it with two zeros.

Have her write a first draft of this explanation on the worksheet. Edit it and have
her copy the corrected explanation into her Math Journal.

There is a challenge problem on the worksheet, 1,262. If she can not figure this out,
leave it for now. This complication will be dealt with on Rounding Off - Worksheet
3, page 13.

Require that she write the explanation clearly using the correct vocabulary. For
example, use words such as ‘to the right of” instead of ‘behind.’

Rounding Off - Worksheet 2 teaches the concept of ‘Rounding to the Greatest
Place.” In general when you are asked to estimate the answer to a problem, you will
round to the greatest place. This kind of rounding is the most useful.

Round Number and Rounding. Have her enter these two words into her glossary.
She can look them up in a dictionary to get the formal definitions, which will help
her later.

End the session here.

Rounding Off - Worksheet 2, page 12 The worksheet guides the student through
the process of rounding to the nearest thousand using a number line.

When given this instruction, ‘Graph the number on the number line,’ it is asking
you to place a point on the number line and label it. The worksheet asks her to
graph 6,723 on the number line. She should put a dot just after the hatch mark be-
tween the 6,000 and 7,000 because 6,723 is fairly close to 6,500. She should write
6,723 (with a sharp pencil) above her dot.

She should do this for each number on the chart. The chart uses the example of
6,723 to show her how to fill out the chart. Use the Answer Key to help you if
needed.

Supervise her as she fills out the chart. Correct her work immediately.

Rounding to the Greatest Place

This is what you do when you are in the grocery store and you keep a mental tab
of about how much money you need to cover the cost of the items in your basket.
This skill is used all the time when estimating answers especially in division and
multiplication with decimals. A place value error is major. Rounding to the great-
est place and estimating the place value of the answer, as a general habit will alert
her to ‘this answer can’t be right’ kind of thinking. Mathematicians do this as a
habit of mind.

Patterns in Arithmetic: Place Value - Booklet 3
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Math Journal/
Practice

When she completes the worksheet, direct her to Patterns in Sums - Column Ad-
dition, page 14 of the Student Workbook. Have her round each number in the
problem to the greatest place and write it to the right of the problem. Then total up
the rounded numbers. Then do the actual sum. The rounded sum and the actual
sum should be in the same place value and fairly close. This is the symbol for
approximately =. It is sort of like wiggling your hand when you talk about some-
thing you are estimating.

Put this into the Symbols section of the glossary.

Practice: Go to the workbook, Addition: Review, page 24, and have her round
each number to get an approximate answer. Then have her do the addition prob-
lem. You can give one row each day to keep it from getting tedious.

Rounding Answers:

532 = 500 374 = 400 836 = 800 912 = 900
+346 = 300 +259 = 300 +376 = 400 +788 = 800
878 = 800 633 = 700 1,239 = 1,200 1,700 = 1,700

Repeat this same process on Multiplication: Review - Regrouping Practice, page
41. In this case, do not have her round the multiplier. Leave it. We only round
the multiplier when we are working with two-digit numbers. These estimates will
be further from the mark, but the answer and the estimate will be in the same place
value range and close enough to identify a wildly incorrect answer.

You can also bracket answers using the upper and lower rounded numbers. The
product of the brackets in the first problem, 165 x 3, will be between 100 x 3 =
300 and 200 x 3 = 600. The answer must fall in that range. If it does not, a place
value error is likely.

165 = 200 249 = 200 142 =~ 100

x3 x3 x3 x3 X6 x6

495 =600 747 = 600 852 =~ 600

range 300 - 600  range 600 — 900 range 600 — 1,200

Now have her look at the center problem in the bottom row of page 41. The stu-
dent is being asked to identify the error.

Have her round the 357 to 300 x 2 and 400 times 2. The range the product should
be in is 600 to 800.

There is no way that answer can be 7,014. The fact that it is so out of range tells
her that the error is probably a place value error. Something got recorded in the
wrong column.

In this case, the error is that when 7 x 2 was multiplied, the 14 was written down
without carrying the one into the tens place. Then 5 x 2 was multiplied putting the
0 in the hundreds place and carrying the one over to the 3 and multiplying 2 x 3 +
1 to get the 7.

Patterns in Arithmetic: Place Value - Booklet 3 Rounding Off
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Math Journal

Lesson
Part 3

Math Journal

Rounding Off
18

Get in the habit of having her identify what kinds of errors she is making when she
misses a problem.

Have her write about rounding to the greatest place and how it is used to estimate
answers.

“Sometimes it is necessary to round numbers not to the greatest place, but to
a specific place value. You will see an example of why at the end of this les-
son.”

On her Rounding page in her journal, have her write 4,5 7 3.
“Round it to the nearest thousand.” She already knows how to do this. Have
her put a v over the number 4. It is the ‘target’ number. v
4,573

Now underline the number to the right of the checked num-
ber.
“Why do you need to look at the 5 to know how to round to the nearest thou-
sand?” “Because it will tell me if the number is closer to 4,000 or closer to
5,000.”

v/

“Which is it?”’ “Five thousand.” Have her write 4,5 7 3 = 5,000 in her
journal.

Now we will round this same number to the nearest hundred. Have her write
‘nearest hundred’ on the next line of her journal, followed by the number 4,573.
This time the target number is the number in the hundreds place. “Put a v over
the number in the hundreds place and underline the number to the right of
the checked number.”

v/
4,573 = 4,600

Now this is tricky. She must round the number in the hundreds place, using the
underlined number, the 7. This causes the 5 to go up to a 6. Then the first number,
the 4, stays the same. The last two numbers becoye Zeros.

Repeat this process for the nearest ten. 4,573 = 4,570

The 7 stays the same because 3 is less than five. The 3 turns into a 0 and the 45
remains.

At the top of Rounding Off - Worksheet 3, the steps you just taught are written out.
Have her fill in the blanks. Use the Answer Key to help you. Then do the first two
problems in each column with her. Then allow her to finish independently. Check
the work as soon as she finishes.

After completing Rounding Off, page 13, have her copy into her journal the pro-
cedure she developed at the top of page 13 for rounding to a specific place.

After completing Rounding Off - Worksheet 3, assign column one on Subtraction
Review, page 25.

Patterns in Arithmetic: Place Value - Booklet 3
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Have her round to the greatest place if the two numbers being worked with are in
the same place value. The third problem in the set is an example of this.

318 = 300
=115~ -100

203 200

If the numbers in the problem are in different place values, the estimate will be
more accurate if the numbers are rounded to the specific place value of the smaller
number.

Compare these two estimations: The first is rounded to the greatest place, the sec-
ond rounded to the place value of the smaller number.
137 = 100 137 = 140
-25= -30 -25=-30
112 = 70 112 = 110
greatest place round to nearest ten

Here is another example: 1,456 = 1,000 1465 = 1,500
=285 = -300 =285 = -300
1,171= 700 1,171 = 1,200
greatest place  round to nearest hundred

This is why there are two different kinds of rounding. When working with addition
and subtraction, when numbers being worked with have different place values, it is
usually best to round to the place value of the lower valued number.

Remember, she should round both numbers first, then subtract the rounded numbers
to get the estimated answer. A common error students make here is to subtract the
numbers and then round the answer. If her subtraction is too wobbly to complete
the harder problems, let her use a calculator to get the point of how rounding can
help spot errors.

Test for Have her copy this question into her Math Journal in the Rounding section and
Understanding Write the answer there.
For this problem, use both rounding to the greatest place and rounding to a place
value you think would give the best estimate. Explain which kind of rounding
would give the best estimate to the answer.
4,423-117 =
Answer: 4,306 Rounding to greatest place 4,000 - 100 = 3,900
Rounding to the nearest hundred 4,400 - 100 = 4,300
It would be best to round to the nearest 100, not to the greatest place.
Patterns in Arithmetic: Place Value - Booklet 3 Rounding Off
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Number Line Lab Sheet
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Purpose

Prerequisites

Materials

Warm Up

Lesson

Patterns in Sums: Column Addition

The purpose of this lesson is to review the strategies of using doubles and sums of
ten to facilitate accurate addition of long columns of numbers. It teaches students
another way to add other than counting on their fingers or on dots.

Mastery of addition with regrouping

Patterns in Sums: Column Addition, page 14
Cuisenaire Rods
Colored pencils

Have the student place an orange rod (10 cm) horizontally on the table. Directly
below it the blue rod (9) is placed, followed by the white rod (1). The blue plus the
white are equal to the orange. The next pair in the pattern is the brown (8) rod and
the red (2) rod, which are also equal in length to the orange rod. Have her continue
to build this pattern and end at the white (1) plus the blue (9) Cuisenaire Rod.

10+0=10

] 9+1=10

| 8+2=10

| 7+3=10

| 6+4=10

l 5+5=10

| 4+6=10

| 3+7=10

] 2+8=10

: 1 1+9=10
This makes a visual representation for all the sums of ten. Even though sums equal
to ten are easy for most students at this level, the physical representation of this
equality will help her understand the pattern she is using to make the addition easier

and more accurate. Most students enjoy this activity also.

Have her list all the combinations of two numbers whose sum is ten. She can copy
it right off the rods.

Patterns in Sums: Column Addition, page 14
Write large on a piece of paper this first single column (the ones column only) ad-
dition problem shown on the worksheet example. Have her place the correct rod
next to each number. Build it in the order the numbers are seen on the worksheet:

7 - black rod

4 - purple rod

4 - purple rod

3 - light green rod

1 - white rod

9 - blue rod
Have her pick up the rods and make as many tens as she can. The black and the
light green make a ten. The blue and the white make a ten, and the two purples

Patterns in Arithmetic: Place Value - Booklet 3 Patterns in Sums: Column Addition
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make a double equal to eight.

“Look at the example on the worksheet. Which number pairs added up made
10?” “The black seven and the light green three make ten, and the blue nine and
white one make ten.”

“Use your pencil to trace how those number pairs are linked with the curved
lines with a ten written beside the line.”

“How were the two fours marked on the worksheet?”” “As eight because they
are a double.”

By linking tens and doubles, you can add columns of numbers more accurately.

“Now look at the problem to the right of the example. Look at only the ones
column. You see the numbers 4, 8, 7, 2, 3, and 6. Which pairs make ten?”
“Four and six, eight and two, and seven and three.”

“Link those pairs with a curved line.”
“What is the sum of the numbers in the ones column?” “Thirty.”
“Record that, and carry the three into the tens place.”

“It is very crowded in the tens column, so many people use colored pencils to
circle pairs. Each pair is in a different color. Try that. Which pairs did you
find?” “Eight and two on the top, one and nine, and then seven and three, plus the
carried three.”

“So what is the sum of this column?” “10 + 10 + 10 + 3, or 33.
“Record that and carry the three into the hundreds place.”

“Repeat the same procedure on the numbers in the hundreds place. What
pairs do you find?” “The three and the seven at the top, the two fives which make
twenty, and then the last three, so the sum of this column is twenty-three.”

“What is the sum of the entire problem?”” *“2,330.”

Repeat with the other problems. It works best if you do one or two of these per day
for a week or so.

Practice None
Worksheets

Test for None
Understanding

Patterns in Sums: Column Addition Patterns in Arithmetic: Place Value - Booklet 3
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Purpose

Prerequisites

Note

Materials

Warm Up

Lesson
Part 1

Decimal Place Value

The purpose of this lesson is to review decimal place value. This lesson is intended
as a review, not a first introduction.

Manipulative work with decimal place value, building decimal numbers with Base
Ten Blocks, Key to Decimals - Book 1, Patterns in Arithmetic: Fractions - Book-
let 2 - the Changing Whole, and Place Value: Booklet 2

Free exploration with Base Ten Blocks

This lesson moves too fast for a first introduction to decimals and building decimal
numbers. Review Key to Decimals - Book 1

Decimal Place Value: Worksheets 1 - 7, pages 15 - 21
Base Ten Blocks with decimal chips (The chips are very thin so that ten of them -
equal the volume of a one centimeter cube. They can be purchased from Nasco.)
A round counter or bean to stand for the decimal point

Have the student play with the blocks for at least ten minutes before beginning the
lesson. Leave the blocks as she has them on the table and begin asking questions
in a light voice.

“How many tiny chips does it take to be the same volume as the small 1 cen-
timeter cube? Build it to be sure.” “It takes ten chips to equal one small cube.”

“How many small cubes does it take to be the same volume as the rod? Build
it to be sure.” “It takes ten small cubes to equal one rod.”

“How many rods does it take to be the same volume as the flat? Build it to be
sure.” “It takes ten rods to equal one flat.”

“What pattern do you notice?” “They all trade at ten, or it takes ten of the smaller
blocks to equal the next larger block.”

“Why do you think we call our numbering system Base Ten?” “We trade up
whenever we have ten of a smaller unit.”

“Clean up whatever buildings or designs you have made.” Have her put the
blocks back onto the tray or in whatever container you have placed them in. Let
her know that the lesson is going to begin and that she should not make buildings
or designs during the lesson.

Begin the lesson with a single small cube on the table in front of her. Right now,
we are defining the value of this small cube as one.

“How many small cubes does it take to equal one rod?” “Ten.”

Patterns in Arithmetic: Place Value - Booklet 3 Decimal Place Value
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Embedded
Test for
Understanding

Lesson
Part 2

Decimal Place Value

24

Write this in frontof her: 1 __ =10 “Write that as a number sentence.”
“1x10=10."

“How many rods does it take to equal one flat?”’ “Ten.”

‘“What is the value of the flat?”’ “One hundred.”
“Write that as a number sentence.” “10x 10=100.”

Go to Decimal Place Value - Worksheet 1 - Place Value Patterns, page 15, and work
on this worksheet together.

Do not tell her what to do on the third row. Watch to see if she can extend the pat-
tern to fill in the decimal numbers on the third row. This is an embedded assess-
ment of her grasp of decimal place value. If she has difficulty, skip it and go to
the next worksheets, then come back to it after you have completed Decimal Place
Value - Worksheet 3.

Check the worksheet with the Answer Key to be sure it was completed correctly.
Then continue on with this Changing Whole Oral Exercise.

““You are used to defining the small cube as one. What if I define the rod as
equal to one. Then what would be the value of the large flat?”” “It would be
equal to ten because it takes ten rods to equal it.”

“What would the value of the large cube be?” “One hundred.”

“What if I change the definition and define the flat to be one? Then what is
the rod worth?” “One tenth.”

“The small cube?” “One hundredth.”

“The thin chip?” “One thousandth.”

“The large cube?” “Ten.”

Have her turn to Decimal Place Value - Worksheet 2, page 16.

“Study the top section of the worksheet.” Give her time to do this.

Point out that the flat is defined as 1. Have her build the number shown in the pic-
ture with the blocks: 1.147. Her block building should look like the picture on the

worksheet.

“In the decimal notation, look at the 1s. There are two ones. How do you know
what this 1 (point to the number to the right of the decimal point) stands for?”

Patterns in Arithmetic: Place Value - Booklet 3
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Note

Lesson
Part 3

Worksheet

Note

“I know it is tenths because that one is in the first place to the right of the decimal
point. That is the one tenths place.”

“This is why mathematicians call it ‘place’ value. The location of the number,
its place tells us what it is worth. These numbers can be written using decimal
notation, or fractional notation. This page will have you do both.”

“Look at the fractional notation in the example. At the end, see the mixed
number. Why is the denominator one thousand?”’ “Because you can only have
one denominator in a mixed fraction, so you use the smallest unit or the largest
number.”

This concept is difficult for many students. Notice that when we read the number
234, we say two hundred thirty-four, but we do not say the unit. What is it two
hundred thirty-four of? It is two hundred thirty-four ones. The general rule is that
you use the denominator of the smallest unit to write the mixed number. Writing
the number as a mixed fraction helps students understand how to read decimal
numbers.

Do the first two problems on the worksheet together.

Have her build the number, and read the name of the number, then write the decimal
and fractional notation. If she has difficulty reading the decimal number from the
blocks, have her write out the fractional notation and the mixed fraction at the end
and then read that, then go back and read it from the blocks or the decimal notation.
Have her finish the worksheet on her own and then check it with the Answer Key.
End the session.

Have her complete Decimal Place Value - Worksheet 3 on her own. Check it im-
mediately.

We are again defining the flat as equal to one.

“Build two tenths.” Answer: two rods

“Cover the rods with small cubes.”
““When I asked you to build two tenths, you built two rods. Now you have cov-
ered those rods with small cubes. How many small cubes does it take to cover
two rods?” “Twenty.”

‘““What is the value of those twenty small cubes?” “Twenty hundredths.”

Take out Decimal Place Value - Worksheet 4 - Decimal Equivalence

Do not use the calculation method of finding equal fractions on this exercise. Many

students have not mastered that concept at this point. We want her to construct it
with the blocks to get a firm physical grasp of these equalities.

Patterns in Arithmetic: Place Value - Booklet 3 Decimal Place Value

Parent/Teacher Guide

25



Embedded
Test for
Understanding

Optional

Important

Decimal Place Value

26

“Fill in the first equation on the page. You have just built it.” =1
Work down the left hand column of the worksheet.

“Take out two rods. How many chips would it take to cover these two rods?”
Let her use her logic. Wait and give her time to think. It will take 200 chips and
no one wants to build this. She may be able to figure this out on her own. Have
her explain how she knows. If you have a class, let each group come up with a
solution and have one person from each group explain their logic to the class.
Have her write this explanation into her Math Journal.

If you have a class, do not allow the faster students to give the slower ones the an-
swers. It is very important that students have the time to construct understanding
here. Sort the students into ability groups to do this work.

Logic and building sequence may go something like this:

“How many small one hundredths cubes will cover the one tenth rod?”” “Ten.”
“Build this.”

“Remove one small cube off one end of the rod.”

“How many thousandths chips do you need to replace that one hundredth
small cube you just removed?”” “Ten.”

Build that. Place the little stack of ten thousandths chips on one end of the rod.

“How many thousandth chips are here?” Point to the little pile of chips on the
end of the rod. “Ten.”

“How many thousandth chips would you need to trade for this next little
cube?” “Ten.”

“So how many chips would there need to be to trade all the little cubes for
chips?”’ “Hundred.”

“So how many chips would there need to be to cover two rods?”” “Two hun-
dred.”

“If two rods are two tenths, then how many thousandths chips would be need-
ed to cover the two rods?” “Two hundred.”

Fill in the equal fraction on the worksheet.

Use a similar strategy for each of the next problems. There are four sets of equal
fractions here. If she is having difficulty, do one set each day for the next three

Patterns in Arithmetic: Place Value - Booklet 3
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days. Give her time to construct each one so she develops control of this idea.
Worksheets  Decimal Place Value - Worksheets 5 - 7, pages 19 - 21

Test for There are two embedded assessments in the lesson itself. Watch to see if she can
Understanding complete Decimal Place Value - Worksheet 6 without assistance.

Give these three problems for a final test.

1. Write these words on a piece of paper: thirteen and four hundred fifty-two thou-
sandths. Ask her to build this with blocks.

Answer: One large cube, three flats, a decimal bean, four rods, five small cubes,
and two chips

2. Write the name of this number: 367.408. Answer: Three hundred sixty-seven
and four hundred eight thousandths.

3. Write the above number as a mixed fraction. Answer: 367 3%

Patterns in Arithmetic: Place Value - Booklet 3 Decimal Place Value
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Addition and Subtraction Review

Purpose The purpose of this group of worksheets is to serve as a warm-up and review at the
beginning of a new school year after a long summer break. The worksheets are also
used by the lessons on rounding for estimation.

Prerequisites Previous instruction in addition and subtraction with regrouping

Materials Gus the Bus, page 22
Addition Puzzle, page 23
Addition: Review, page 24
Subtraction: Review, page 25
Most students will not need instruction on these worksheets with the exception of
the directions. Before you assign any of these pages, check the Answer Key so you
understand what the student is to do.

Press her to work quickly and accurately. Do not let her dawdle.

Assign one column per day. She will get the most out of frequent short-burst prac-
tices than a tedious whole page practice only a single time.

If you find she can not do a certain type of problem, reteach that concept.

Practice You may want to have her work on the speed of her fact recall in addition and sub-

Worksheets traction.

Test for Check for accuracy and fluency.

Understanding

Addition and Subtraction Review Patterns in Arithmetic: Place Value - Booklet 3
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Regrouping with Different Units

Purpose The purpose of this series of lessons is to have the student reconstruct understand-
ing of the general concept of regrouping using units other than base ten units and
to review basic units of measurement. He will do problems with units of time and
customary units of length, weight, and capacity. Then he will work with metric
units of length and weight and see the connection between these and the base ten
system.

These lessons do not have to be taught in daily sequence. I liked to use one per
week just to keep the students’ minds thinking.

Prerequisites Mastery of subtraction with regrouping and telling time on a clock to one min-
ute. Familiarity with units of length (inches and feet, centimeters and millimeters),
weight (pounds and ounces, kilograms, grams, and milligrams), capacity (gallons,
quarts, and cups, liters and milliliters). These lessons are a good way to review
these units once they have been learned but are not appropriate for teaching these
measurement units initially.

Materials Regrouping with Different Units - Worksheets 1 - 11, pages 26 - 36
A clock with moveable hands
A yardstick and a meter stick*

Clean plastic gallon jug, a quart jug, and a one cup measuring cup*
A two liter plastic soda bottle*
A 10 cc syringe (which can be gotten from a feedstore or vet office)
Metric measuring cups (available through math/science supply houses)
Base Ten Blocks and chips*
Make kilogram and gram weights with water.* Measure out one half of a one liter
soda bottle into a gallon Ziploc bag. That will be about one kilogram. If you want
to be precise, measure out one hundred, ten cc syringe loads of water into your bag.
One cc of water weighs one gram. You can also buy metric weight sets from any
math supply house.
*Optional but helpful if the student has not mastered all these units.
Units of Time
Warm Up Using a clock with moveable hands, ask the student to set the clock to read:
12:00, 12:15, 12:30, 12:45
2:00, 2:05, 2:04, 8:04
3:30,3:25, 3:23, 3:17
If he is unable to do these sequences, these worksheets will be too hard. Remediate
time-telling before proceeding.

Lesson Regrouping with Different Units: Time - Worksheet 1, shows a pair of clocks in

Part 1

Patterns in Arithmetic: Place Value - Booklet 3 Regrouping with Different Units
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Note

Practice
Worksheets

Warm Up

Lesson
Part 2

each row. The first clock has the hands drawn in. The student is asked to advance
the clock a certain amount of time and then draw in the hands as they would look
after that time had passed.

Study the Example problem. Have him set his clock at 2:04. The addition problem
to the right asks him to advance the clock thirty minutes. He should also add the
thirty minutes to the 2:04 to get 2:34. He then draws in the hands on the clock on
the worksheet.

Look at the Answer Key to see how to fill out this worksheet.

Problem 1: Read the clock on the left. It says 8:04. Set your clock to match this.
Now ask him to advance the clock forty-five minutes. Give him time to work this
out.

Write 8:04 under the ‘Write and solve the problem.” Then add forty-five minutes
onto 8:04 to get 8:49. That is what he should have set his clock at. He will realize
it is easier to do the addition problem than it is to move the hands on the clock.

Finish the worksheet in the same manner. Have him move his clock from the start
time to the end time. This will assist him in drawing in the hands of the clock.

Regrouping with Different Units - Worksheets 2 and 3 Worksheet 3 has him sub-
tract minutes using the clock and arithmetic. There is no regrouping on this work-
sheet.

Units of Time: Part 2
Do two subtraction problems. 129 -35=__ Answer: 94
Have him make up one that requires regrouping in both places.

Begin with Regrouping with Different Units - Worksheet 4, page 29

These problems can be quite difficult for students. A clock will not help here. We
are doing just straight arithmetic, and we are doing subtraction.

Problems 1 and 2 are not difficult as the number of minutes in the top number is
larger than the number of minutes being taken away. This changes in Problem 3.

Please note that the dialogues in most lessons are idealized, with a student giving
all the correct answers. The dialogue you have with your student will be unique.
What’s most important is to listen to the student and figure out the model of the
world she is presenting. From your understanding of what she says, continue to ask
probing questions or statements, such as: ‘“How did you get that?” “Show me
what you mean.” ‘“Build a model of that.” ““Tell me more so I can understand
what you are saying.”

I;ggrouping with Different Units Patterns in Arithmetic: Place Value - Booklet 3
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Lesson
Part 3

The dialogue may go something like this:

“How can you take thirty-five minutes away from twenty-nine minutes?”
Hint: How did you do 129 - 35 in the warm-up? “I regrouped in the tens place and
got more tens from the one hundreds place.”

“Where can you get more minutes to make the twenty-nine minutes larger?”
“I could get it from the hour.”

“How many minutes are in an hour?” “Sixty.”

“How many minutes would you have if you added that sixty minutes to the
twenty-nine minutes?”’ “Eighty-nine minutes.”

“How would you record that?” “Write the eighty-nine minutes above the twenty-
nine and cross off the twenty-nine.”

“How many hours would you have now since you used one to regroup to sixty
minutes?” “I would be down to seven hours. So I should cross off the eight and
write seven.”

“Can you now subtract thirty-five minutes from eighty-nine minutes?” “Yes, I
would have fifty-four minutes left.”

“How many hours left?”” “7 — 3 equals 4 hours left.”

Problem 4 works the same way except you are subtracting minutes and seconds
instead of hours and minutes, but the process is the same. He must regroup one
minute into sixty seconds and add it to the thirty minutes. When he subtracts the
minutes, 55 — 28, he will have to use standard base ten regrouping. This change of
bases is what makes these problems tricky.

A common error is for him to regroup one minute from the fifty-six minutes and
record the new number of seconds as one hundred thirty. This is a place value er-
ror. One minute is not equal to one hundred seconds: instead, it is equal to sixty
seconds. So instead of just putting a one (base ten) in front of the three, he must add
sixty to thirty to get ninety.

Have him finish the worksheet and use the Answer Key to check his work.

Military Time (or the twenty-four hour clock)
Regrouping with Different Units - Worksheet 5, page 30

It is much, much easier to add and subtract time using Military Time. In Military
Time, there is no a.m. and p.m. to cause confusion and arrive on the battlefield
twelve hours too early or too late. So after 12:00 p.m., they just keep going up to
13:00, said as thirteen hundred hours. 2:00 p.m. is 14:00.

Patterns in Arithmetic: Place Value - Booklet 3 Regrouping with Different Units
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To convert 8:34 p.m. to Military Time, look on the clock figure. You will see that
eight lines up with twenty. So 8:34 p.m. equals 20:34 Military Time.

In problems 1 - 5, the student must change the given times to Military Time and
then subtract, or add twelve to the p.m. hours. This is much easier because you
can just use standard base ten subtraction. Have him complete the worksheet and
check his answers in the Answer Key.

Warm Up Working with Yards, Feet, and Inches
Using a yardstick, have the student measure how many feet are in a yard by putting
a mark on the stick where each foot is if it is not marked on the ruler.
How many feet in a yard? Answer: Three.
How many inches in a foot? Answer: Twelve.
How many inches in a yard? Answer: Thirty-six.
Let him count if he is not sure and then reason out how he could have figured it
out with multiplication.
Have him fill out the top of Regrouping with Different Units - Worksheet 6 with
these unit conversions.
Lesson The first problem has no regrouping. The second requires a regrouping of feet
Part 4 back to inches in order to subtract.
Problem 3 is harder.
“You are short inches here. You have seven and need to take away eleven.
Where will you get more inches?” “I will have to regroup a foot.”
“How many feet will be left then?” “Four.”
“How many inches will you get when you regroup the foot?” “Twelve.”
“When you do that, how many inches will you have then?”’ “Nineteen.”
Record those trades. See example below.
“You are now short feet here. You have four left and need to take away five.
Where will you get more feet?”’ “I will have to regroup a yard.”
“How many yards will be left then?” “Nine.”
“How many feet will you get when you regroup the yard?” “Three.”
“When you do that, how many feet will you have then?”” “Seven.”
“Now you can subtract. What will be the final answer?”’
Regrouping with Different Units Patterns in Arithmetic: Place Value - Booklet 3
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Warm Up

Lesson
Part 5

The finished problem will look like this:
7 ft.
9yds. 4ft: 19inches
-3yds. S5ft. 11 inches
Answer: 6yds. 2ft.  8inches

Do problem 8 together. A long string may help with this problem. Use scissors
and cut as you go to confirm the answer he gets from the arithmetic. Finish the page.

Working with Gallons, Quarts, and Cups

Using a gallon jug, have the student measure how many quarts are in a gallon.
How many cups in a quart? Answer: Four.

How many cups are in a gallon? Answer: Sixteen. Let him measure if he is not
sure and then reason out how he could have figured it out with multiplication.

Have him fill out the top of Regrouping with Different Unit - Worksheet 7 with
these unit conversions.

The first problem is two gallons, two quarts, and three cups. He must take away
first two cups. No problem, one cup is left. Then he must take away three quarts
from two quarts. There is a problem here.

“Where will you get more quarts?”’ “I will have to regroup a gallon.”

“How many gallons will be left then?”’ “One.”

“How many quarts will you get when you regroup the gallon?” “Four.”
“When you do that, how many quarts will you have then?” “Six.”

“What will be the final answer?” ‘“Zero gallons, three quarts, and one cup.”

In problem 2, he must regroup both cups and quarts. The finished problem will
look like this: 4 qts.
3 gal. Oqts: 7 cups
4gat gt Seups
-1 gal. 2qgts. 4 cups
Answer: 2 gal. 2qts. 3 cups

Here is a little song a home school parent named Karen Faller made up for her
daughter Selena. It goes to the tune of Happy Birthday to You.

Two cups in a pint

Two pints in a quart,

Four quarts in a gallon,

That’s all you need to know.
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Practice
Worksheets

Test for
Understanding

Extension

Finish this page Regrouping with Different Units - Worksheet 7, page 32.
Regrouping with Different Units - Worksheet 8, page 33, works with pounds and
ounces.

He may not know how many ounces are in a pound. He can measure this at the
grocery store. The process of regrouping is the same except the conversion factor
is different. He will now have to regroup pounds to sixteen ounces.

Regrouping with Different Units - Worksheet 9, page 34, works with meters, cen-
timeters, and millimeters. You will need a meter stick, centimeter cubes, and the
chips from your Base Ten Blocks. To model millimeters, place the chips on their
thin edge. Each chip is one millimeter wide. There are one hundred centimeters in
a meter. Those itty-bitty lines between the centimeters are millimeters. There are
ten millimeters in a centimeter and one thousand millimeters in a meter.

Regrouping with Different Units - Worksheet 10, page 35, works with liters and
milliliters.

Regrouping with Different Units - Worksheet 11, page 36, works with kilograms
and milligrams.

On all the worksheets, the Test for Understanding is the ability to do the last prob-
lem on each worksheet independently.

“Why is the metric system easier to use than the system of customary weights
used in England and the United States?”

Possible Answer: The metric system units all work with the base ten system and
allow standard decimal procedures to be used to convert units. The customary sys-
tem uses different bases for each unit. Not only does each measurement system,
like yards, feet, and inches, not use base ten, the units internal to the system, like 3
feet to a yard, and then 12 inches to a foot, are not consistent. Not only that, parts
of units use fractions, which require even more arithmetic. This makes them hard
to convert as anyone who has ever built or cooked anything knows. How many
tablespoons are in a cup? You get the picture. See if you can get your student to
see it too.

The reason the United States and England do not use the metric system is that it
was developed on the orders of Napoleon, whom the English hated. The French
scientists and mathematicians were asked to develop an internally consistent mea-
surement system based on the Earth. So they used the distance from the North Pole
to the South Pole as the base for measures of distance, and the weight and volume
of water to create the units of weight, volume, and temperature. All the units are
connected, easy to convert, and use the base ten system of numeration. Decimals
are used for fractional units, not fractions, which are beastly to convert.

All scientists in the world use the metric system. Students in the UK and the US
must learn both systems.

gzgrouping with Different Units Patterns in Arithmetic: Place Value - Booklet 3
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Multiplication and Division Review

Purpose The purpose of this group of worksheets is to provide brush up and practice after a
long summer break.

Prerequisites Pasterns in Arithmetic: Multiplication - Booklet 2, Division - Booklet 2, or similar
previous instruction in single digit multiplication and division.

Materials Families of Facts - Worksheets 1 - 3, pages 37 - 39
Multiplication Review: Expanded Numbers, page 40
Multiplication Review: Regrouping Practice, page 41
Division Puzzle - Worksheets 1 and 2, pages 42 and 43
Make Your Own Puzzle, page 44
Multiplication and Division Word Problems, page 45
Be sure you study the Answer Key for these worksheets so you can give your stu-
dent correct directions.

Lesson Families of Facts: You may need to do the first set with the student to remind her
how these work. The algebraic notation type of problem is taught in Patterns in
Arithmetic: General Math - Booklet 5 in the lesson on Algebraic Thinking.
Multiplication Review: Expanded Practice: If you are new to this program, this
worksheet may not make sense. How to do this type of worksheet is taught in both
Patterns in Arithmetic: Multiplication - Booklets 2 and 3.
Multiplication Review: Regrouping Practice reviews the standard multiplication
procedure. The bottom asks her to identify errors students make in calculation.
Multiplication and Division Word Problems are all two and three step problems.
Many students will have difficulty with this worksheet. The Answer Key shows an
order of number sentences that can be used to solve the problems.
Most students at this level need to work on the multiplication and division fact
tables.

Test for Simply speed and accuracy.

Understanding

Patterns in Arithmetic: Place Value - Booklet 3 Multiplication and Division Review
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Base Ten Materials

Base Ten Counters ones tens hundreds thousands
R wood, plastic,
E or paper
Base Ten Blocks PR —— i
Cuisenaire Rods a o |
DTy o &0 o0 &
50 &5 @D ¢y Qb o OB O
D & D gy oD 4D O
.
Bean Sticks s ERPTS

Cuisenaire Rods
Use the white (one) and the orange (ten) rods.

For 100 use ten orange rods rubber banded or glued together. DAP™ Fun-Tak Reusable Adhesive
can be used to temporarily hold rafts together.

e
S0 &t g ap T 4B GO W

Inexpensive paper cubes representing a thousand can be purchased from ETA Cuisenaire.
ETA-Cuisenaire (800) 445-5985 www.etacuisenaire.com

Or cut out and fold a 1,000 cube using 10 x 10 x 10 centimeter dimension. Be precise. This is a
good art project.

Base Ten Bean Sticks CEERFETTSE)ND))

An inexpensive alternative is to make base ten bean sticks.

Materials: small beans, popsicle sticks, glue

Activity: Glue ten beans to a popsicle stick. Make about twenty of these.

oo e oy 0o D b 000 &3
Do E o w oD e
e

T G

Rafts can be made to represent 100 with ten bean sticks and rubber bands, or glue
ten sticks to a cardboard square.

T
T EE 0 g 00 T @ 00

Base Ten Materials Patterns in Arithmetic: General Organization
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Answer Key Legend

AWV = answer(s) will vary
BUWYV = break up will vary
OWYV = order will vary

Pattern Blocks

r = red trapezoid

g = green triangle

y = yellow hexagon

0 = orange square

b = blue parallelogram
t = tan thombus

Cuisenaire Rods
1 w = white

21 =red

3 lg =light green
4 p =purple
5y =yellow

6 dg = dark green
7 bk =black
8 bn =brown

9 bl =blue
10 o =orange

Note: Some items and pages are left out of the answer key.

1) Some pages in which the answers are open-ended or will vary.

2) Make your own problems. Since students create their own problems and
solutions, these sections give valuable information about the level of confidence
and competence. It can be a useful source of curriculum for other students.

3) Practice pages.

4) Workboards.

5) The answers are in the Parent/Teacher Guide.

Patterns in Arithmetic: Place Value - Booklet 3 All rights reserved.
Answer Key for the Student Workbook
©2013 Pattern Press

Printed on recycled paper. (¢

Published by Pattern Press
P.O. Box 2737

Fallbrook, CA 92088 ISBN 978-1-935559-49-8



Place Value - Booklet 3
Vocabulary Words - Worksheet 1

Sum is the answer fo a problem.

Difference Is the answerto a subtmgﬁgqproblem.
Product is the answer to amuﬂjgjm)_n_problem.
Quotient is the answer to adl‘m’s fO!] problem.
Food is the answer to a _QWV problem.

is the answer to a problem.

The divisor is the Mﬁi&gmup_mmw

The dividend is the aua%uﬁbm%wmjmgmﬁww
with.

(i) clovs

olied Toge
number. factor x{octor = product

The sum of 2 numbers is 12.

What could these numbers be?. HZS, Z'HO, 3+q)"{’f‘3,ll’%;l+“)|2'+o
The difference between 12 and9is 3. 12-9=_3 |

The product of 2 numbers is 12.
What could these numbers be? QXQ, 3x 4) 1 1R

The quotient of 12 divided by 3is _ 4. 12-3=_#
Calculate the product of 5 and 3. |55 X3

Take the difference between 5 and 3 from the product of § and 3. 13
(5x3)-(5-3 s
5 - 2~
The quotient 0324 (and 6 is)how much less than the product of 24 and 67 lﬂﬁo
(24 % 6) - (24+6
- =140

Compare the product of 24 and 6 to the product of 12 and 12. What do you
notice?__They are egual. 144

iy b [HM

A factor is C o,noﬂner'

1§,xm= 44 1

Prefixes

Vocabulary Words - Worksheet 2

What do these prefixes mean?  List at least three words using the prefix.

e friocle triangle, tripled, frident

bi-= j\-uo

bl'Sec*, binoculars, bioxlm\e,

quadri- = +f

e ilatera)

octa- or octo- = Qig k" od’ag Onl. O(’/-‘—Q\IQ,) oo('o pus

quint-= ive_ a‘uivaruP\e,J(s, o‘ujhﬁi) c\lujv\ﬁ“fon

dec- or deca- = -}-

hex-= Gy h@xagon,. hexapod, h&xaﬁmm

2

en dwade}\ deu'ma,l\q) O\QCQ{A’(\h

Prime Factoring: Review - Worksheet 1
Find the prime factors of all the composite numbers from 4 to 16.

List the prime factors in the box. Remember to put them in order from
largest to smallest. Put commas between the prime factors.

6 [ 22 |
N\

/\ 7\
Hx 2 X
N
X2
0 1
Sx2 Ix 2

Ax3 2.%x8 AN
H’Y\\‘Z 2x2
AN ‘
VY 3

Example:

o4 |322,:2

Prime Factoring: Review - Worksheet 2

Continue factoring. Remember to put the prime factors in order from largest
to smallest. Put commas between the prime factors.

0 [532 |

7\
2% 15

/N
3xq

22 |12

VN
XAl

% [22222 |

AN
2% o
/N
218
Make /\
o 2\(7\
T RXR

Answer Key: Place Value - Booklet 3



Prime Factoring: Review - Worksheet 3

Continue factoring. Remember to put the prime factors in order from largest
to smallest. Put commas between the prime factors.

js\ /56\

flrt bk
;%xz, TX2 X
Hx>

Az 21
VAN
3 xM

8
~ax
B/XS éx’é

36
A

Hx4
NEVAY
';{XZ 3x3

Make your own. AWV

222222 [ ]

4
\
BRA XL

/\
: 7_%/;( . 5
2x2

Exponents and Prime Factors - Worksheet 1
Build this square with tiles. Build this prism with cubes.

The sides of this square are _3 __ units. The sides of this cube are 2. units.
Find the area and write the area in Find the volume and write the volume
exponential form. in exponential form.

3 :
- 2

3 2
\bz‘ Volume=2 x 2 x_2
Area=3 x3 or 3 or 22« exponential form
equals __9 square units equals _%__ cubic units

3%is read "3 to the second power
or 3 to the power of two or

2%is read "2 to the third power or
2 to the power of three or

three squared.” two cubed."

Wirite the numeral in exponential form.

1. 4 S%Jared 35 %ubed 53% to the power of four
2.3 tg the fourth power 4. 2 gg the powerof 5 6. 1(2)%1bed

Write the words for each expression.

7. 524" A g, 8 eight &Q jhg EDW-\'L\ eDwu‘
8. 6° e fourth power 10, 103

Focobed
-4 -F;ug, "'o 'th(’, SECOI\A powey
Write in factor form and calculate.
1. 585 xSx8 = 1A5 15, 6* hXbxbXlb =129k
12,82 BxH - lb 16 8 4x9x3 =4
13. 3 _3x3 =_q 17. 252;2}&&2&&)5 =
14, 20 _2x2«2%2 = i 18, 10°)0x)0x]0x 10k 0,10 = 1, 00D, 000

Write each number in factor form and exponential form with a base of 10.
19. 100=10x10=10" 4+ 21,  10,000= _L@ xl0x10x10=0
20. 1,000 = 10 x\0x\0 =\0" 22 1,000,000= 10 x!0XIOXIUX (0 XK

6

s=10°

i Exponents and Prime Factors - Worksheet 2

The prime factors of 8 are 2, 2, 2. Another way of writing 2 x 2 x 2 is with
8 an exponent.

: 2/ x\4 2x2x2 =2 .
N What does the exponent 3 mean in 87
2x2 multiply _2 3:Em€$ or 2 XAX%2

List the prime factors of each number in prime factor form and exponential

5 <— exponent

form
1. \ 2. }8\ 24
A 3 x/(o\ ch !R
&® Ax3 3k
'K 1
Prime factor formB» 2,2 Prime factor form 3)3 2 Prime factor form 3, 2;2';2

Exponential form 2, *X 3 Exponenllal form 3%% EXPOUE"'UEI form 2.3y 3

4. }36\ 5. / \ 6.
3% I/?..\ AKX 20 ‘*KX |
2.
3% :‘r\ K ° x 22 3x ’4
2x2 LA Zx2
Prime factor form 3 3 2’ 2 Prima factor form. 5 2‘;?‘)2 Prime faclorform 2 ’2'2
Exponential form 2_7l X 3 Exponential form 23 X5 Exponantial form 2_,'{')(3
7. 1}5\ 8. 327 32
X
5xd 2 2% I
/N
2x2 70" x2
2,252,
Prime factor form 5-) 3) 3 Prima factor form 3’ 3 LY 3 Pimotactor form 4

Exponential form 311(5' Exponential form 33 Exponential form 2™

Answer Key: Place Value - Booklet 3

Place Value: Base Ten - Worksheet 1

Count to ten, starting from zero. How many digits? ____

10 hundreds = _}_thousand
10 ones=_1_ten IO tens=_|__hundred 7,
20006 LR (R
boeee - OWEHHD | | AR GHE
[
EFED (T

Each time you count out ten of one size of block,you trade it for 1 of the next larger
block.

This chart shows the names of the first twelve places. The place in which a digit Is located
detemines its
A 5 in the hundreds’ place means 5@ .

A 5in the thousands® place means ﬁ,@_

billton:

millions usands

Gilve the place value name and value of each underlined digit.

1. 42,000,000 2. 27,000,000, 3. 174,000

anemillion o fen thousapds
2,600,000 20,000,000 710,000

4. 9,350 5. 4,540, 340,200 6. 803,403,370,300 .
one thousand one. bitlion hundred bitlion

H4,000600,000.  8099,000,000,60

7. 9,347 8 450,235 9, 65,349,300
s andred thousopd " one nillion
Ho HH0, 000 5,000,000




Place Value: Base Ten - Worksheet 2

Exponents and Multiples of Ten

Wite the numerals for the words on this 6. two million five ten 10' 10
1. three hundred eighty-iwo 7. thirty million sixty thousand two hundred
2, four thousand five hundred sixty-three 8. sixty thousand three hundred twenty-one one hundred 102 100
3. nine miifion one hundred thousand 9. two trition, three hundred fifty billion 3
& fourion ing mniedbiion 10 ke your o= A/ one thousand 104 1.000
ten thousand 10 10, 000
TRILLION B'ILLION MILLION THOUSAND . UNITS one hundred thousand 105 100,000
E 5 3i% 12 one million 10° 1,000,000
2 H15ik i3 ten million 10 10,000,000
3. d1]i0oio|oioio one hundred million 10° 100,000,000
4 |'5 oigloioioloiolo one hillion 10’ 1,000,000,000
5 slaioio oioloioiolol o ten billion 10::’ 10,000,000,000
5. nloioio|oiois one_hundred billion 10’2 100,000.000.000
. 30loieolRioo one trillion 1018 1,000,000,000,000
. ten trillion 10 10.000.000.000.000
’ Gio |32 i1 Jred ill 10" 100.000.000.000.000
s 213 5i0 0:i0 [0i0:0 |0:0:0 one guadrillion - 10® 1.000.000.000.000 000
10 ten quadriion 10°  ____ 10,000,000,000,000,000
Wille the word names for the numerals, one hundred guadrillion 10" 100,000,000 000,000 000
11. 230,300,000 _‘b&abuno‘_@_‘tb;r_‘\'_ym« “lm ﬁgm& hu.ndrwlﬁmusm‘] one quintillion 10" —1,000,000,000,000,000,000
12, 6,390,000,090 QM&MM&LW ten quintillion 10°  ____10.000,000,000,000.000,000
1. a4vo.ooo'hsw_mﬂlm,ﬂmn&md_&_ﬁﬂy ﬁf\t)ume one hundred quintilion 107
4. 67,000 ooo&mwmm@ﬂmmmm one hextilion 10" _1,000,000,000,000,000,000,000
15, 9,320,000,000 MM&TMMEAM ronilion
9 | 10

Rounding Off - Worksheet 1

1 l I

) :
¥ T T T T
100 110 120 130 140

150

i i
¥ T T T I
160 170 180 190 200

Use the number line above, Put your finger on the 130. s your finger closer to 100

orfo 2007

Put your finger on the 180. |s your finger closer to 100 orto 2007 ____

‘These numbers are camectly rounded off to the nearest hundred.

180 —> 200 140 ~—> 100 160 —> 200

615 —> 600 342 —> 300 2656—> 300
These numbers are Incorrectly rounded off to the nearest hundred.7z> means does not
425 +£> 500 612 4> 610 458 -£> 400

782-4> 600 225> 100 176> 300

Which of these are correctly rounded off to the nearest hundred? Circle the correct ones.
Wirite the correct answer to problems that are not correcl

264 —> 300

Ho0
362 —> 360

OO

865 —> 900 728 —» 800
Round off these numbers to the nearest hundred.
952 —> L OOD 678 —> 100 —> 700
8s4—> Q00 245> 200 —> 500
827 —> 30D 1262 —> 1300 —
Whats the rule for rounding off to the neares! hundred? . +
& hundreds K .

11

Rounding Off - Worksheet 2

'About how many' is another way of estimating answers. Rounding off is a way
to find out ‘about how many'. For example, 6,723 dogs live in my town,

To tell about how many dogs there are, round 6,723 to the nearest thousand.
the number line below to help. Graph 6,723 2’?, gr%s number line.

¥

0 5 g b 2 2z g 2 g >4 B
e & &8 8 € & 8 & & B
What is 6,723 rounded to the nearest 1,000? ] 000
So about '7, 000 dogs live in my town.

Graph each number on the number line.

Then fili in the chart.

6,836 #
vz 8 g & g 2 8 & = B
o [=3 2 [=4
g & & § & 8 &8 E 8
1
1,436 }
0 b = b * i o o g =
) = T = % 2
s 5 & & & 8 & 8
= = = = 1= §
]
4,927 ¥
{ b = W & v Fal bl g » 5
2 E} ) o ] P
s 2 &8 8 B 8 8 B % 8
I
8,500 ¥
i b b Ll Ea w = ; .: w 5
= = [~ = =3 = <
E] g E 8 8 2 ] g 8 §

Fill in the chart to round each number to the nearest thousand.

comes between halfway number rounds to
6,723 6,000 and 7,000 6,500 7,000
6,836 and ’l 000 6' 500 1,000
1436 1,000 and 2,000 L, 500 1,000
4927 _H000 000 H,500 5,000
8,500 9} 000 and 4,000 3,500 9,000
12
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Rounding Off - Worksheet 3

Patterns in Sums: Colum
2

n Addition

Rounding to the greatest place means to look at the place value of the highest 3
number. For example, in the number 825, the highest value number is the 8 in 10 2 7 7 8 4
hundreds place. So 825 rounds to 800. This Kind of rounding is used to estimate 3 4 528 690
answers to arithmetic problems. 8 4D 10 5 17 8 O 6
825 —~> 800 6,493 —> (gIDOO
67 —> 70 821 —> goo 0103 272 354
+ 1,250 = 1,300 + 4,658 —> & 000 110 133 496
2.1i42 2,!170 :pproximate ” 800 approximate 7 9 + 9 6 + 3 5 8
actual sum estimated sum p
about 2,000 actual sum ::g::ated sum 328 2) 330 2’7 o L‘/
Rule for rounding to any place Fill in the blanks. 4 2 7 3 3 8 5 2 9
1. ldentify the digit in the place to be rounded. Put a check mark above it. 4 6 9 8 7 6 7 8 3
. . N 676 352 527
2. Look at the digit to the t]gh" of that number and underline it. 483 444 + 723
a) If that digitis 5 or greater, increase the ‘/digit by l and + 2 ;3 1 + 1 5 5 3 8 1
change all the digits to the of the v digitto 200, 2) 2‘3(0 2_, | 5 2’ 0114,3
b) If that digitis less then 8 . the v digit stays the same and all the
digits to the of the {~ digit are changed to . 5 2 6 6 8 5 2 6 4
————————— - — 630
Puta - over the digit in the place being rounded. Round the number to the 4 8 4 1 7 5 8 5 6
place value indicated. 3 5 O 6 8 O
nearest ten nearest hundred nfearest thousand + 6 5 3 + 9 3 2 + 2 7 5
$__ 50 %75 _300 $73¢ 4,00 2,013 2,472 R,0L5
v
M 230 %1 1,000 6.072_o, 000 585 564 5434
y
2__bR0  7¥n 7,900 1('3/.534__LL_C)_0_0__ 15;5], 91, g 421 g,g g_’ g
v - v ’
s774_3110 5342 5,300 a7243_37,000 835 476 2,290
v v v +534 +796 +3,676
1287 1,210 15350 lS,%O 348 Bso&‘iﬂ,_QQO
' 2,400 2,392, 22, 210
y
13| 14
Decimal Place Value - Worksheet 1 Decimal Place Value - Worksheet 2
+ This block Is one. /7 Write the value.
If | were to write the number4,357 , what does the5 mean?_5 Jens 90'50 Y, oY :-=°=
Build with Base Ten Blocks. ° g8 &
How do you know it i80 and not5, 5 hundred orS thousand?_pbmin_numher Decimal .1, 1 4 7
By where itis, it's place in the number. This is what we mean by Place Value. Fraction 1+ [ . ﬂ:+ Z 1 147
10 160 To0o  * 7000
1000 100 10 1  What do you have to do to 7 o L7 -
change?: N ° 5 ® > . °5 3%
NS e, B | L322 (Fash
X 10 X110 xlo 100 into 1000? _X |0 | +3 .2.2 ,= 2 ,2.3.9 =-n2
10 100 Toﬁdiﬂg 10 100 1000 1600
What if we start at 1000 and go 09 .
backwards?: > o/ L aed OF we
1000 100 10 1 :gg? itntou;go? : ‘Q g , 5@ gu gg' @sﬁ oG
nto 107 el
./ DA VAR 5 2. 699 |2.25%6
- 10 -;-IO +10 __3_+_.@_+_ﬂ_+ﬂ_=_(,_ﬁ R+ 2 54 b =000
10 100 100031550 10 100 1000
1. . L0l .00} What if we start at 1 and con-
Eas tinue backwards? Fill in the &7 ggﬂ 22 LI &Ly B2
blanks with numerals. Draw in &I 7. ot == &2 , =5
the arrows. C) . “ ﬂ ‘ “ . 5 3 g
. — —-— A
-:-lO 1o - 1o 3 +_/i'_+!2_+fe g l:+ 5.3. 9 = ﬁ,’s‘%
10 100 1000350y 10 100 1000 o

15

Answer Key: Place Value - Booklet 3

Make your own. Draw the blocks.
1.273

16



Decimal Place Value - Worksheet 3
This block is one. =7

Wirite the valueg g g ;:u
Decimal _1__. o4 7
Fraction __1_+ + +
10 100 1000
2o,
ﬂlll 20 = == & =¥
_'5_._12_ L A .3 5 a -
+ + + 5’+ i e
s _1%— Td(g“ 1?%05“"4 i+_1€)3_' 100 %ﬁ Lh,aoo
. v
. Ii0 % < < I e -
2.8 6 b 4.6 1 4
¢ + b + b = + + =.(‘.’1-4-
R e L W%L Tgr*ié% | \000
L7 @g -7, L7 2ge
7 Qe % = ¥
2.3 5 6 3.4 0 1
3.5.6 = 3, 4,0, s HT
R (Tpémz,% 1% B 37,000

Make your own. Draw the blocks.
2. 438 'm on §‘-;

Decimal Place Value - Worksheet 4

Decimal Equivalence

I B
10 1001000
@ [-]
—
2= 20 5= Ko
10 100 1 100
2= 200" 5= 500
1 1000 1 1000
2= 20 5= _50
100 1000 100 1000
7= _Yo 4= _HNO
10 100 1 100
7. = "oo 4 = Hoo
10 1000 10 1000
7= _"To 4= _Hp
100 1000 100 1000

18

Decimal Place Value - Worksheet 5

Find the decimal numerals that match the word. Write the letter of the
mda:jtiching words on the line above the numeral. Find the answer to this
riddle.

What is a polygon?

D six hundredths D sixty-five thousandths

R four and twelve thousandths A ninety-nine hundredths
E nine P two and two hundredths
A two and two tenths A sixty-one and four tenths
R seventeen hundredths O one and six tenths

T five and five hundredths

A D E A D
2.2 .06 9 .89 065
P A R R 0 T
2.02 61.4 4,012 A7 1.6 5.06
19

Decimal Place Value - Worksheet 6

The number 1.3426 is made of:
1 one unit,

8 "tenths, _4 hundredths, 2thousandths . 6 ten thousandths

Fill in the place value chart.

ones tenths | hundredths | thousandths | ten thousandths
1 3 4 2 6
decimal point

!hm‘xesr;nds theusands jhundreds | tens L] fenths | hundredths (housandethoug:mlhs
5.2318 5 2 3 1 8
34.582 SIAT 5] 4 2
203.846 21 0 3 S| A &
18352.8| | 3 5149 <
0.8475 4 H i 5
a04838| A& 131
39.4908 319 14 19 0 | &
Write the place name for each underlined digit.
45.394 'HﬂO us O\.ﬂdfhﬁ 5.9483 UV\AJI" 'Hl\ 1)
239.049 ‘f\tu\dte d [ 289.09 k ensg
4903.947 Lmd‘ e dj’[L\S 2.3394 &mﬂu&ﬁ%é%s
2038562 ..ﬁm,si@js) 1.9836 __'fﬁm‘_\‘&xsﬁ_
23, 9987 + 234,87 _Qneﬁgcm‘rs

20
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Decimal Place Value - Worksheet 7 Gus the Bus Driver

Sometimes decimals are used to show how long a line is. When measuring with an inch ruler, lractions
of inches are used. A line might be3 ¥ inches long. When using the metric system, decimal [ractions
are used to show parts of a unit, for example, 4.5 centimeters.

Usc a centimeter ruler and a sharp pencil to complete this exercise.

1. Gus, the bus driver, picks up 48 children at the first stop. Then he
picks up 21 more at the second stop. At the next stop 18 children
get on the bus. How many children ari tl;%re ngow"

Example: Draw a line that is exactly 5 centimeters and 3 millimeters long.

You can say this linc is 53 millimeter long. Or you can say the line is 5.3 centimeters long, Wiite the number sentence. 1 =97
How many millimeters are ina centimetor? _| 0. \ 2. At the next stop 36 children get off the bus. How many are left on the
What fraction of a centimeter is one millimeter? TQ bus? —5"—————- Write a number sentence. =5
1. Draw a line that is 10 centimeters and 7 millimeters long. 3. Atthe next stop 27 children get off the bus and 16 get on the bus.
Meoasure 'H'\E',S‘{-qden't 5 lm&. How many are left on the bus? Y e
i (ST=-2T) ¥1p=H4
This line 1sJ_D_'1_mm nr_LQ_-l cm Chnllcngc!__u_lﬂl meters Write the number sentence. l 2'
2. Alinc that is 1 meter long is Q0" centimeters long and|,00 O millimeters long. 4. At the next stop 18 children get off the bus and 24 get on.
. How many are left on the busg?
3. What [raction of a mieter is a centimeter? $00_ Write this numberasa decimal. 1 em= 2O meter Write the number sentence. - :.mg
4 Dp{' @ ine that is 1?6_:“"‘{“ and 6 millimeters long. 5. At the next stop 27 children are left on the bus after__Iﬁ_ children get
eosure the bine. off. How many children get off the bus?
Thislincis {20p mmor 2,6 cmor _ | 2fp meters long. Write the number sentence. -2=
5. 12 mm = Q) Zmeters 6.457 em= 457 mm 6. If Gus, the bus driver, starts with 104 children, and 39 children get off at
7. 157 centimeters = |, A7 metors g 89mm= 8,9 em one stop, 45 get oéfst the next stop, how many children will get off at
the last stop?
9.999 mm = .39 Yineters 10. 3.4 meters = 340 cm Write the number sentence._{ JO "/"‘3‘7) -Hs= R«O

or 39445= 34 |04 84

21 22
Addition Puzzle Addition: Review
If thebsum hﬁs this Color the 532 374 836 912
number in the space: Correct answers +346 + 259
hundreds place: : v — +376 +788
SR
2
5 —> 9,832 7,647 2,356 8,632
; +4376  +2.567 +3.984 +532
6 —>F 408 10,214 (,340 164
7 —> 5,684 9,630 3,456 8,469
' +4.698 +4.872 +7.456 +4.829
PRRIIIIIIR ety [0,382 14,502 10,912 13,298
« . 23,418 92,435 34,562 23,456
:: : +3987  +3.058 +90.768 +95.837
: , 21,405 G5,493 |25,330 119,293
» . 43,678 96,547 34,529 34,864
+49586 +3.948 +24.938 +59.658
i : 43,264  JooHa5 5q,H6T  qi522
B f 985762 567,834
“ : 67,328 78,413 654,784 874,563
“ ; +24878  +4.438 +987945  +456.208
“ : qa,206  €2,85! 2, Hal 1,398,695

<

Answer Key: Place Value - Booklet 3



Subtraction Review

28 38 38 43 60
-4 -17 -15 -27 -15
74 2] 23 17 "5
137 149 237 154 200
- 25 -136  -123 - 38 -178
173 13 114 16 22
318 427 262 543 300
-15 -219 - 93 -175 -168
303 208 169 369 |32
1456 2464 4.423  3.453  6.000
-.025 -.232 - 117 -.379 -.785
[.431 2,232 H30b 307 5.215
12,452 23,586 15,850 71,000
- 321 - 1477 -12,682  -16.495
2,131 23,l09 3,168 54,505"
25

Regrouping with Different Units: Time - Worksheet 1

Show 30 minutes earller.
Draw the clock hands.
This Is how you would
record .

8:34

30
q :o‘f

Show 30 minutes earfler.
Draw the clock hands.
Write and solve the
problem.

Show 25 minutes eariler.
Draw ihe clock hands.
Wirite and solve the
problem.

3:34

=25

3:09

Show 35 minutes earlier.
Draw the clock hands.
Wiite and solve the

problem. ., jee
8:55
- 35

2:20

Regrouping with Different Units: Time - Worksheet 2
SR

. Gus, the bus driver, picks up 36 students at the first stop. Then he
picks up 14 more at the second stop. At the next stop 24 students
get on the bus. How many students are there now?

Write the number sentence. ___olo+ 14 + 2H = TH

2. Gus starts picking up students at 6:20 am. He has to get to the second
stop in 15 mintues. Wh tt_ige do the children at the second stop have to

be at the bus stop? .
4 G20+ 315= b'35

Write a number sentence

3, He has to get to the third stop in 10 mintues. What time do the students

at the third stop have to be at the bus stop? {ﬂ: Hf;
Write a number sentence ___ SR T:[0=4:

oy

>

If he gets to the fourth stcg) by 7:03, how long did it take him to get

there? inute
W?igee a number sentence —_1:03 ~(:H5 = 18
7703
i

o

. What time is it now?
Write a number sentence

‘g3

6. It takes Gus 9 minutes to get to the next stop. Five students race to bus
stop and get there at 7: 14. Are they on time if he waits 3 minutes at the

S .
\sl\tlgtga numbgrasentence T:034 <09z 1|2+ :03= T2 |5

27

Regrouping with Different Units: Time - Worksheet 3

11 L 1 12

Example:
2:04
+:30
3 03y

Show 30 minutes later. Draw
the clock hands.

4

Show 45 minutes iater, Draw
2 the clock hands.

Write and solve
3 the problem.

g.04
4:H5
849

Show 25 minutes later. Draw
the clock hands.

Wirite and solve
the problem,

3123
125
YURY

Show 35 minutes later. Draw
2 theclock hands,

Write and solve
3 the problem,

12..00
135
12:35

Answer Key: Place Value - Booklet 3



Regrouping with Different Units: Time - Worksheet 4

Write the answer in simplest form,

1 4 hours 45 minutes 5. 11 hours ___ minutes
-1 hour 23 minutes - 7hours _ 35 minutes
2 _Hhours 10 minutes
2 7hours 43 minutes 6. 8 hours Jﬁlminutes
-_4 hours 25 minutes -_5hours 35 minutes
18 _Zhours 39 minutes

3. 8hours 29 minutes
-3 hours 35 minutes

4. 56 Minutes and 30 seconds
=28 Minutes and 40 seconds
27

7. A small turkey cooks for 2 hours and 15 minutes. It has been ip for 1 hour and
50 minutes. How much longer should it bake?_ZLS_mim&e)s
2 howrs I5Eminutes
! 50
25 mnules 29
Regrouping with Different Units: Yards, Feet and
Inches - Worksheet 6

Write the equation and answer.

1 foot = inches . 3.
Tyard=__3 feet= 3‘0 LV\C\!\QS 10vyards 5feet 7 inches
Wirite the answer in simplest -3 vard eet ches

1.
5yards 2feet 8inches
-_2yards 1 foot 5 inches
3 i 3

2

7 yards 1 foot 6 inches
- _4yards 2feet 8inches
2 1 10

6yards 6 feet 2inches 4 yards 2 feet 3inches
- 2yards 4feet 8inches =..lyards 4 feet 10 inches
I 2 0 5
Write the equation and answer,
6. A truckis 9 feet 6 inches high. The bottom of the overpass is 12 feet 9 inches.
How much c!el;axrance wili be between the truck and the overpass? 33 /

_3%% 3feet 3inches

7. Fred threw a football 20 yards 1 foot and 5 inches. Lynn threw a football
15 yards 2 feet and 10 inches. How much farther did Fred throw the football?
ya,mts | foot B inches

-5 2 1

Lrvd RATS
8. Wendy has lace 3 yards 1 foot and 6 inches long. The blouse she is making
needs 1 foot and 8 inches of lace.
Will she have enough lace?Y€S The skirt needs 2 yards and 10 inches of lage.
Will there be any lace left over? How much?_2Fee

A matching srunchy needs 18 inches of lace. Will she have enough lace for the

srunchy? S 2 ¥£F¥ H& . 4 & 8 in.
7M ‘ﬁsz [ 1% +2yd of% loin
31 7o 2 1 18

Regrouping with Different Units: Pounds and Ounces
Worksheet 8
1pound = lﬁz ounces

Write the answer in simplest form,

1. 4. 32pounds 4 ounces
22 pounds 8 ounces =17 pounds . 13 ounces
=13 pounds 8 ounces 4
q 2
2 5. 28 pounds 4 ounces

23 pounds 1 ounces -_19 pounds 9 ounces

-2 pounds 8 ounces 3 I
0

3. 6. Make your own. A"J 4

34 pounds 3 ounces . pounds _
- 22 pounds 15 ounces - __pounds __

il 5pounds c(:ounces

-2

Write the equation and answer. 21 10 OZ.

7. Gracie makes the best butter cookies. She has 5 pounds of butter. Her
giant cookie recipe calis for 2 pounds and 6 ounces of butter

How much butter will she have left over? ngounds J ounces
Does she have enough butter to make a double recipe? )(QS

33
Answer Key: Place Value - Booklet 3

Regrouping with Different Units: Military Time -
Worksheet 5

How many hours and minutes are between sunrise at 6:00 a.m. and sunset at
5:00 pm.?

A good way to figure this out is to convert afternoon times to military or 24 hour
{ime.

5: 00 PM, = 17:00 17:00
Then subtract 6:00 a.m. .
11 hours B 6:00
Convert these tirqes: 11:00
834 p.m= 20:3
1056 pm. 2250
Solve,
18 .
1. 446 p.m.= l(o:."gﬁ 3 356 pm. = 1556
-9:29am, = ’3_5_._ -4:49 am. = -4
T 1:07
2.10: 00 p.m. = %'231.00 4 11:44 pm.= 9.3 N4
.- 230 am.= —2430 -4:37 am. = —H:31
14:30 19207

5. Kaitlin and Lindsay wanted to watch the meteor shower at 1:25 am, They
went to bed at 5:45 p.m. How many hours of sleep did they get?_£ : 2.0
45
e
g:20 30

Regrouping with Different Units: Gallons, Quarts

and Cups - Worksheet 7
1 galion = ‘_:f: quarts 1 quart ’:{: cups

Write the answer in simplest form,
1. 4,
2 gallons 2 quarts 8 Clps

3 gallons 3 quarts 2 Cps
- 1gallons 3quarts 2
3 1

- _2qallons 3quarts 4
0 3 2

2. 5.
4 gallons 1 quart 3cups

5 gallons 3 quarts 1 CLpS
-_1gallons 2 quarts 4
2 2

-Jgallons 3quarts 3
3 3 2

3. {. Make your own
gallons 2 quarts 1 LUAPS __gallons __quarts __
- _2agallons 5quarts 3 - __gallons __quarts __
5 0 2

2ael. 1t O cups
pact I 2 %f
Write the equation and answer. ?_q't. Roewps

7. Kate is making hot cocoa for a siumber party. She has 2 gallons plus one
quart of milk. She mixed up 6 quarts and 2 cups of hot cocoa. How much
20

milk did she have left?_2 ‘1‘“’ s
32

Regrouping with Different Units: Meters,
Centimeters and Millimeters - Worksheet 9
1meter =]00 centimeters= L8go_milimeters

Write the answer in simplest form.

1.

9 cm 4 mm 4 57m 36 cm 5 mm

- 3em 9 mm -.25m 80 cm 9 mm
5 5 3l 55 G
2.
6m 12 cm 3 mm 5. 224m 78 cm 3mm
=.8m 23 cm 9 mm = 18m 9%cm 6mm
A {10 &3
3. m __cm___ mm P\W\/
8m 63 cm 2 mm _
- 2m _25cm_7 mm e M e €M T
[0 36

Write the equation and answer,

7. Eric ran 524 meters, 30 centimeters and 5 millimeters onTuesday. The
niext day he was tired and only ran 498 meters, 82 centimeters and 9
milimeters. How much farther did he run on Tuesday?
524 m 20 cm Smm
-k 92 9

25 m 3em bmm

34



Regrouping with Different Units: Liters and Milliliters
Worksheet 10

_ You need a 2 liter soda bottle, This is n metric measure. (I wonder why we measure soda bottles in

metric and hardly anything else here in the U.S.7)

1 liter is half of a bottle of soda, 1 liter is also the size of the one thousand block in your Base Ten sets.

Aliter is the basic unit of metric measure of volume or capacity.

Liters are divided into {ractions of 1 thousandth of a liter. These units are called milliliters or mi
for short.

If a liter is the same as the one thousand block in size, what size block would be the same s a mil-

liliter? _Lcoen _the smollest cubes

A milliliter is also called a cubic centimeter or ce. We use co+*3 lo measure the amount ol liquid in

ashot! The thing that holds the medicine is cafled a syringe.

So one cc is the same as onem! Now lets try some regrouping problems!

1. Sliters 200 mis+ 2 liters 590 mls + 6 liters 700 mls = ‘/4 LL{QO ml
2, Cﬂfngc the amount in the answer above to be expressed in milliliters only.
3 Ha mis

3. 1 milliliter of water weighs one gram.  How many grams arc in 4.7 mis?
Be careful. This onc is tricky! 1.7 groms

4. 150 liters 200 m! - 75 liters 450 ml = Zf& titers 750 mis

5. 15,000 mis - 7.5 liters is f! 500 mis

3

|9

Regrouping with Different Units: Kilograms, Grams,
and Milligrams - Worksheet 11

1 kilogram = 1000
1 gram = 1000
Wirite the answer in simplest

1.
8 kg 532 gm 433 mg 24 kllogram 462 grams 321 m:lllgram
-.8kg 421 gm 232 mg -9 873 gra S
54 ROL 4 588 996

2.
34 kilogram 53 grams 2 milligrams

47 kg 245 gm 381 mg
- __2kg723 gm 932 mg - 28 kilogram 97 grams__ 4 milligrams

AR HHG 5 955 aq4
3. Make your own. AW
kilograms grams ____ milligrams
- kilograms grams ____milligrams

Wirite the equation and answer

Curious George bought 2.2 kilograms of bananas. How many grams is
that? 2,260 He ate three bananas that weighed a total 880 grams.

How much did the bananas he didn't eat weigh?_{320

o

=~

. Marmaduke weighed 43 kilograms 234 grams.
grams. What does he weigh now?

He lost § kilograms and 497
am

8. Dina, the kitten, weighs 1.5 kilograms. How many grams is that?_{S00
Her friend Bosco, the grown up cat with big blue eyes, weighs 5.9 kilograms.
How many grams is that?_5, 400
How much heavier is Bosco?__ 4, % idlograms 4,400 gro-msg

2,200 QBLP taa) 5900 5.9
(o )880 1. ‘\F_’; Krﬁ ‘3 %. .,l O’;‘OO 15

‘)32)0 £ i<<j 737 3'm"“. G000 HA
36

Families of Facts - Worksheet 1

Fili in the blank space with a number that completes a family of

Use only the three numbers in the box. %\% &

a
T

EEEE
CEREH

to make four number sentences.

32 64 2 16 64

~
@

X

-+

DREE

N
I

X

EEEE

T

EEEE)

0060

w

7

Families of Facts - Worksheet 2

Fill in the blank space with a number that completes a family of facts.
Use only the three numbers in the box
to make four number sentences.

(275 7)

B
&2
5
oF

[o+]
[N
£

.

X
1]
X

0006
R

1]
X
1]
1

PO
PP
PO

OO0
OO0
@O

QOO

Make your own.

-

=
E~N
©
o
w
=
o
E
-]

X

i

0OL6

X

POEE
AOOE):

QOO0
AOOO
OOOO

= I

o
2
&
x
»
o

2y
.l-7<

&
A
© =
s E

=
=
-
~
=
i

38
Answer Key: Place Value - Booklet 3



Families of Facts - Worksheet 3
Missing Numbers

9 9 8
21 63 3| 24
8 7 9
7| 8b 5|35 2118
7 7 3
K| 28 8| 56 3 ¢
8 8 4
5| 40 6| 4% 5‘] 20
8 b 9
| 56 6| 36 6[54
Y 8 9
7| 35 ).H 32 8 r72'
39

Multiplication Review: Expanded Numbers
Worksheet 1

78x6=( 70 8 )xb
70 X 6 = 420 8xg=48
78 x 6= 468
97x5= ( qo t 7 )x5
Hs50 + 35
97x5= g
58 x8 = ( 50 +§ )X8
Hoo e4
58 x 8 = Ho4
1256x4=( 00 <+ 20 + 5 A
Ho0 80 20
125x4= 500
120x8=( 0O % 20 +q X8
800 16O T2

120x8= | 032
40

Multiplication Review: Regrouping Practice -
Worksheet 2

165 249 142
X 3 X3 _X6
N5 TH'1 352
376 175 365
_X2 _X2 X2
152 350 130
294 197 237
_X3 _X3 _X4
832 59| a8
What did these students do wrong? Fix and record your reasonmg
145 357 267
X3 X2 My X3
325 435 7014 791 ol

Did not

gggrou() Y Ql‘(& mk !‘Q%mgp
in h_vf\dﬁ lh ‘l‘ens or

in Jrens or

_hondreds

_?Jgggdﬂ_l__
_pl___hundmdsmiﬁ&_,_:{zl__._

41
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Division Puzzle - Worksheet 1

Solve these problems.
If the quotient is:

Color the
space:

Correct answers
21 —> make a deSIQn
- — N

42



Division Practice - Worksheet 2
Solve these problems.  Color the

If the remainder is: space:
Correct answers
1 make a design.
2
3
4

hA A A A A A& A

LA A AD MDA ARA NS A AL AL LA s A LA
P R I N R

-

N

dA AR AR AL N AR A Ak AL AN AAAD AN AL AR AL AL AN

LR N S N A NN N N N NN NN

R R R R R EEEREER,

v e e e e e e e e e e e e e e e e e e T e T e e T e v e v v

4 v P P T Y N TN NN AN X T EVTLYY T NI CLTY Y VN
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Multiplication and Division Word Problems

When doing word problems, get in the habit of reading the problem at least twice before beginning.
Underline all numbers with their units. Circle the question. Decide what operations will be needed.
Write a number sentence and then solve the problem,

1. A group of 153 students is going on a field trip to a museum. The bus can hold 98 students. The rest

of the students will be transported in mini-vans, which carry 7 students cach.

will the group need?

Write the two number sentenees necded to solve this problem. Then solve it.
Number Sentence |53~ 98 =
Number Sentence 5547 = 7RG
Angwer: ML mVANS
number unit

2. The admission price is $6.00 per student and $8 for cach adult mini van driver, The teacher and
the bus driver did not have to pay. 17 students did not have to pay cither because their parents were
bers of the Plus the gave the teacher 10 free passes for students who could not

pay lor admission.(How much moncy)will the group need 10’22' for lhﬁ’ir admission to the museum?
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3. At the museum, the tour guides divided the students into 8 proups. (How many students)were in
cach group?

. rl
Number Sentence ‘53 T8 = 19

Answer; B Sjldﬁﬂii_ and one group with 2.0 __SJAQL&V\-\-S

4. The entninee of the museum had a beautiful tile floor. It had 8 sections cach in a different color,
The guides used the colored sections to help the students get into groups. Each section had 9 rows of
125 tiles. (How many tles)were there in aff?,

Number Sentence |25 K9 = l, s

Number Sentence 1,125 X§= Q,'000

Answer:4,000 tileg
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