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Purpose

Prerequisites

Materials

Warm Up

Lesson
Part 1

Lesson
Part 2

Practice
Worksheets

Test for

Goldbach’s Conjecture and Prime Factors: Review

The purpose is to review Prime Numbers and Prime Factors. Goldbach’s Conjec-
ture is a fun mathematical idea that reawakens the fun in mathematics.

Patterns in Arithmetic: Multiplication - Booklet 3 on Factoring and Prime Num-
bers, or previous instruction on what a prime number is and how to do prime fac-
toring

Goldbach’s Conjecture, page 1
Prime Factors: Review - Worksheets 1 - 6, pages 2 - 7

Fill out the chart on Prime Factors: Review - Worksheets 1 and 2 to remind the stu-
dent of what a prime number is. 2 x 1 and 1 x 2 are the same factor pair and should
be listed only once. Two has only itself and one as factors, as does three. But four
has two pairs,4 x 1 and 2 x 2. Use the Answer Key to be sure the chart is filled out
correctly. Then fill out Prime Factors: Review - Worksheet 2 to consolidate the
data. If she did Multiplication: Booklet 3, she will recognize this form. Discuss
her answers to the last four questions.

Begin the formal lesson with Goldbach’s Conjecture. Look up the word ‘conjec-
ture.” “Why do you think Goldbach uses the word ‘conjecture’ and not just say
his pattern is always true?”” Answer: He could not test all numbers, as there are
an infinite number. So he could not prove there were no exceptions. Mathemati-
cians are rigorous in their word choice. Allow her to use her list of prime numbers
to help her. Have fun filling out the worksheet.

Go over Prime Factors: Review - Worksheet 3. This should be a review of what
has been learned in the past.

“Follow the same steps as are shown on the example, except begin with 2 x 6
instead of 3 x 4 when factoring the twelve.”

“Will you get the same result at Step 5?”” “Yes, because I am finding the prime
factors of the same number both times.”

“Turn to Prime Factors: Review - Worksheet 4, and prime factor the eighteen
two different ways.” Watch. She should be able to do this without assistance.
Have her finish the page alone and check the answers. If she can not, stay with her
and do the rest of the page together.

Prime Factors: Review - Worksheet 5, page 6

Prime Factors: Review - Worksheet 6 is an assessment. Reteach any areas where

Understanding she is not strong.

Patterns in Arithmetic: General Math - Booklet 5 Goldbach’s Conjecture and Prime Factors: Review
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Purpose

Prerequisites

Materials

Warm Up

Note

Lesson
Part 1

Rainbow Rectangles and Area and Perimeter Logic Puzzle

The purpose is to delight a student with a lovely set of patterns and then use these
patterns to review the area and perimeter of rectangles.

Basic multiplication tables

Rainbow Rectangles - Worksheets 1 - 6, pages 8 - 13
Crayons or colored pencils
A blank piece of white paper

Use a blank piece of white paper. Turn the paper sideways so the long side is on
the bottom. On the piece of white paper write this sequence of numbers across the
bottom of the page:

7 8 9 10 11 12 13 14

Choose a crayon, for example, blue. Put a blue circle around the seven, and a
blue circle around the fourteen. Connect the two circles with a high arching blue
line that will be the top of your rainbow. (See the figure on Rainbow Rectangles -
Worksheet 1 on the right hand side of the page.) Now choose a green. Circle the
eight and the thirteen in green. Draw a connecting arch between these two num-
bers. This arch will be under the blue one. Repeat with the nine and twelve, and
the ten and eleven, choosing a different color for each pair. Now add the numbers
in each pair.

“What do you find?” “The sums of each pair are always the same.”

“Flip the page over and write another series of consecutive numbers, at least
seven, and use an odd number of them this time.”

What do you find?” “The sums of each pair are always the same.”

“What about the odd number in the middle?” “If you double it, the sum is the
same as the others.”

“Isn’t that cool? We call this a rainbow pattern. All kinds of interesting things
happen with this pattern.”

See a famous use of this pattern in the Extension at the end of the lesson.
Begin with Rainbow Rectangles - Worksheet 1. Have the student trace the upside
down rainbow with colored pencils. On the left is the pattern of the sums of the

pairs. After he adds the pairs, he will again see the sums are equal.

“Po you think the products of the pairs will be equal also?””> Most students will
say they do not know.

Rainbow Rectangles and Area and Perimeter Logic Puzzle Patterns in Arithmetic: General Math - Booklet 5
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Note

Note

Lesson
Part 2

Practice
Worksheets

Test for

“Try it.” “The products are not equal.”

“But what pattern do you see in the numbers as you go down the column?”
“The numbers go up.”

“Do the numbers go up in a regular pattern?” To answer this question, he must
look at the differences between the numbers. There is a second column to the
right of the column of products. Take the difference between the first two products
twenty and twenty-seven. The difference is seven. Continue down the column tak-
ing the difference between the numbers.

See the Answer Key to clarify how the pattern works.
“What pattern do you see?”” “The sequence of odd numbers.”

“Take the difference between each odd number now and write it to the right
in the next column of spaces. What do you see?” “The differences are all two.”

Continue on with the worksheet, answering the questions about the patterns. End
the session.

This part of the lesson uses the number series 2 - 10 and uses the pairs to form the
length and width of rectangles. The lesson not only reviews the calculation of both
area and perimeter, but also investigates the relationship between the area and the
perimeter. In this lesson, the perimeter is held steady and the area changes in a pre-
dictable way. Most students will be surprised to find that the area changes when the
perimeters are held steady. The conclusion we want him to see is that the closer the
rectangle is to a square shape, where the length and width are nearly the same (the
center pair of the rainbow pattern), the larger the area will be.

On Rainbow Rectangles - Worksheet 2, follow the questions on the worksheet. To
answer the short essay question at the bottom, draw his attention to the fact that the
perimeter numbers match the series of numbers worked with on the top of Rainbow
Rectangles - Worksheet 1.

“How is the perimeter of each rectangle related to the sum of the pairs on
Rainbow Rectangles - Worksheet 1?7 “The perimeter is twice the length of the

sum of the pair because each pair is added twice to form the edges of the perimeter.”

“At the bottom of the page, use a colored pencil to trace the pair in the rainbow
that was used to make the edges of Rectangle C.”

Rainbow Rectangles - Worksheets 3 - 5, pages 10 - 12

Rainbow Rectangles - Worksheet 6, page 13. See how much of this problem he

Understanding can do alone. Help him if needed; the questions he asks will tell you what he does

and does not understand.

Patterns in Arithmetic: General Math - Booklet 5 Rainbow Rectangles and Area and Perimeter Logic Puzzle
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Worksheet

Extension
For Math Lovers

Area and Perimeter - Logic Puzzle, page 14

Instructions: The whole, big square is 10 x 10 with an area of 100. The task of
the student is to use the information provided on the puzzle and new information
discovered while doing the puzzle to figure out the dimensions of each shape. Be-
gin with squares B and D. Then go to square C. The only dimension given is the
two, but since it is a square, then the other side must be two as well. To figure out
J, use subtraction. You know the length of the whole side is ten and square D takes
up five of those units. So the length of rectangle J must be five. Work your way
through the puzzle in this fashion.

Try this: Add these numbers: 1 +243+4+5+6=
Here is a way to use the same pattern as the rainbow pattern to get the answer very
fast. Instead of drawing the rainbow, write the sequence of numbers again and then
underneath, write the same numbers in reverse order. Now add each pair.

1 2 3 4 5 6

6 5 4 3 2 1

“What pattern do you see?” “All the sums are seven.”

“So you have six problems all of which have the sum of seven. If you multiply
those two numbers, 6 x 7, you get forty-two. How is that forty-two related to
the sum of the first six numbers you added at the beginning?” “The sum was
twenty-one; that is half of the forty-two.”

“Try it again with a different set of numbers. Try adding the sum of the first
ten counting numbers. 1+ 2+ 3....... + 10. What is the sum?” “Fifty-five.”

“Now try the reversing pattern you used above. What pattern do you see?”
“The sums of each pair is eleven.”

1 2 3 4 5 6 7 8 9 10

109 8 7 6 5 4 3 2 1

“So you have eleven, ten times. What is the product of those two numbers?”
“One hundred ten.”

“How is that related to the sum of fifty-five you got the first time?” “The fifty-
five is half of the one hundred ten. This is the same as it was on the first one.”

“How could you use this pattern to take the sum of any string of numbers?”’
“You can reverse the string and take the sums. You then multiply the sums by the
number of numbers in the string and divide by two.”

“How could you shorten that? Can you skip one of those steps?”’ (Hint: If all
the sums are equal, do you need to write out the reversed string and add every num-
ber?) “No you could just take the sum of the first and last number, and multiply

Rainbow Rectangles and Area and Perimeter Logic Puzzle Patterns in Arithmetic: General Math - Booklet 5
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that by the number of numbers in the string and divide by two.”

“Why do you think you have to divide by two to get the actual sum?” This is a hard question. It
is because when you reverse the string and add each pair, you are adding each number twice—once at
the beginning of the string and once at the end. So when you multiply, the product is two times the
actual sum.

“So what would be a really fast way to get the sum of the first hundred counting numbers? 1 +
243....... + 99 + 100?” “You would add 100 + 1 to get one hundred one. Then multiply that by one
hundred to get 10,100 and then divide by two. That would give you 5,050.”

Once upon a time an eight-year-old boy (who grew up to be one of the greatest mathematicians of all
time) saw this pattern in his head and came up with the solution to adding the first 100 counting num-
bers in about thirty seconds. Here is the story.

Born in 1777 in Brunswick, Germany, Carl Friedrich Gauss showed early and unmistakable signs of
being an extraordinary youth. As a child of three, he was checking, and occasionally correcting, the
books of his father’s business, this from a lad who could barely peer over the desktop into the ledger.
A famous and charming story is told of Gauss’s elementary school training. One of his teachers, ap-
parently eager for a respite from the day’s lessons, asked the class to work quietly at their desks and
add up the first hundred whole numbers. Surely this would occupy the little tykes for a good long
time. Yet the teacher had barely spoken, and the other children had hardly proceeded past “1 +2 +3 +
4 +5 = 15" when Carl walked up and placed the answer on the teacher’s desk. One imagines that the
teacher registered a combination of incredulity and frustration at this unexpected turn of events, but a
quick look at Gauss’s answer showed it to be perfectly correct. How did he do it?

First of all, it was not magic, nor was it the ability to add a hundred numbers with lightning speed.
Rather, even at this young age, Gauss exhibited the penetrating insight that would remain with him
for a lifetime. As the story goes, he simply imagined the sum he sought-which we shall denote by
S—being written simultaneously in ascending and in descending order:

Sum=1+ 2+ 3+ 4+..+98+99+100 also Sum=100+99+98+97 + ..+ 3+ 2+ 1.
Instead of adding these numbers horizontally across the rows, Gauss added them vertically down the
columns. (Reversing the string like we did above.) In so doing, of course, he got 2S =101 + 101 +
101 + ...+ 101 + 101 + 101.

Since the sum of each column is just one hundred one and there are a hundred columns, then 2Sum =
100 x 101 = 10,100, and so the sum of the first hundred whole numbers isjust S=1+2+3+4+ ..
+99 + 100 = 10,100/2 = 5,050.

All this went through Gauss’s young head in a flash. It was clear that he was going to make a name
for himself.

He just saw the solution in his head, in a flash, at eight years old! Patterns are so wonderful!

Dunham, William. 1990. Journey through Genius: The Great Theorems of Mathematics. New York:
Wiley, (pages 236 - 237)

Patterns in Arithmetic: General Math - Booklet 5 Rainbow Rectangles and Area and Perimeter Logic Puzzie
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Purpose

Prerequisites

Materials

Warm Up

Lesson

Note

Practice
Worksheets

Test for
Understanding

Associative Blocks

6

Associative Blocks

The purpose is to review the calculation of volume while reinforcing the concept
of the Associative Property of Multiplication. The physical representation of this
property makes it easier for students to understand it.

The Associative Property of Multiplication (and Addition) allows the combination
of three or more numbers in any order. 2 x 3 x4 =4 x 2 x 3. If all the signs are
multiplication signs, changing the order will not change the answer. This property
is used in taking volumes of containers, and in factoring, and has many applications
in fractions. A 3-D rectangle is called a rectangular solid or a rectangular prism.

Basic multiplication tables, free exploration with linking cubes, and Commutative
Property

Associative Blocks - Worksheets 1 - 4, pages 15 - 18

Cubes — snap-together type are the best. Linking Cubes work the very best. Base
ten unit cubes can be used and taped together to hold the structure together. You
could also use sugar cubes and glue them together, or marshmallows and toothpick
them together.

After free exploration time: ‘“Start with one cube. Add cubes to make a larger
rectangular solid that has two blocks on each side. Guess how many cubes it
will take.” :

“How long is your rectangular solid’’? “Two cubes.”
“How wide is your rectangular solid”? “Two cubes.”
“How tall is your rectangular solid”’? “Two cubes.”

Follow the instructions on the worksheets. Have the student build each figure and
tape them together. Some students benefit from thinking of these shapes as build-
ings and each cube as a room.

Do not tell her to just rotate the first structure. As usual, have her discover this.
If you have a class, assign different groups to build different structures and then
compare them.

Associative Blocks - Worksheets 2 and 3, pages 16 and 17

1. Show You Know: Associative Blocks - Worksheet 4, page 18

2. Essay Question:

Why is this lesson titled Associative Blocks? What is the connection between the
structures you built and the Associative Property of Multiplication?

Possible answer:

“The structures I built had different lengths, widths and heights, but they always

Patterns in Arithmetic: General Math - Booklet 5
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Extension

Note

had the same three numbers. The numbers were just put in different orders. This
is why the total number of blocks never changed. The lesson is called Associative
Blocks because the Associative Property of Multiplication shows that the order you
multiply the numbers in will not change the answer. The total number of blocks
never changed because the sides were using the same numbers over and over. The
way the structure looked was different, but the number of blocks remained the
same.”

Greatest Volume Problem
“Fold an 8 x 10 inch piece of paper into a box with no top that will have the
greatest possible volume.”

Use centimeter grid paper to make calculations easier if you have a group of ad-
vanced math students. Try a 16 x 20 centimeter piece of paper.

The student also uses a graph to discover that the problem can be best solved by
using a guess and check strategy using a calculator or a spreadsheet.

First, decide how tall you want the box to be. Let’s say it will be two inches tall.
Measure in two inches on all four sides of the box and draw a heavy scoring line.
To fold, you will need to cut the corners in some way so that the edges can fold up.
Good geometry problem to solve this part. Tape the corners so that the box can
maintain its shape. Fill it with rice, or Rice Krispies, or popped corn, and measure
the volume. If you want to get totally accurate, line the box with plastic wrap and
use water, (Use heavy paper or poster board if you think you might want to use
water—it is heavy.)

If you are in a class, compare the volumes and see what happens. If you are home-
schooling, have members of the family make different size boxes.

You can also calculate the volumes. When you fold up the sides, you will see that
you lose perimeter off the original paper. You have to take that into account when
you calculate.

Example: A two inch side will take a two by two inch square off each of the cor-
ners of the paper. If the original paper is 8 x 10, the lengths of the sides would be
six inches long and four inches wide. So the box would be six inches by four inches
by two inches, or forty-eight cubic inches of volume.

Is it better to have short or tall sides? Where is the maximum volume? Where is
the minimum volume? If you want to get really fancy, you can go for fractions of
inches.

Patterns in Arithmetic: General Math - Booklet 5 Associative Blocks
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Purpose

Prerequisites

Materials

Warm Up

Lesson

Finding Compesite Factors from Prime Factors

The purpose is to reinforce the concept of composite factors, and the relationship
between a number and its prime factors. The lesson also uses the Associative
Property of Multiplication again and introduces the mathematical grammar used
to group factors. The ability to recognize and find prime and composite factors in
a number is an important skill used when working with equivalence and simplifica-
tion of fractions.

Understanding the Associative Property and prime factoring

Finding Composite Factors from Prime Factors - Worksheets 1 - 5, pages 19 - 25
Eight copies for each student of Finding Composite Factors from Prime Factors:
Using the Associative Property - Practice, page 23

Re-examine Prime Factoring: Review - Worksheet 2, page 3. Let the student re-
fresh her understanding of the terms ‘prime numbers’ and ‘composite numbers.’

Finding Composite Factors from Prime Factors - Mystery Numbers: Worksheet 1
begins by reviewing the relationship of the given prime factors 3, 2, 2, 2 and the
Mystery Number.

“How do you find out what number has 3,2, 2,2 as prime factors?” “Multiply
the prime factors together to get twenty-four.”

“List all the factor pairs of twenty-four that you can think of.” “2x 12,3 x 8,
4x6and1x24.”

““Are any of those factors prime numbers?”” “Yes, two and three.”

“In your list of prime factors for twenty-four, there are three 2s. Your list
shows only one two. Where do the other two 2s come from?” Many students
will be unable to answer this question. Have her prime factor twenty-four with a
factor tree. She will see that the other two 2s come from the factors of twenty-four
that were composite numbers.

“Which of the factors you listed are composite factors of twenty-four?” “12,
8,6,and 24.”

We are going to use the Associative Property of Multiplication to learn how to find
all the composite factors of a number. Grouping signs and parentheses are used to
do this. Study Finding Composite Factors from Prime Factors: Using the Associa-
tive Property, page 22, for a series of examples.

Complete Finding Composite Factors from Prime Factors: Mystery Numbers -
Worksheet 1.
Begin Finding Composite Factors from Prime Factors: Mystery Numbers - Work-

Finding Composite Factors from Prime Factors Patterns in Arithmetic: General Math - Booklet 5
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Note

Practice
Worksheets

Note

Test for
Understanding

sheet 2. Do this worksheet together. This work can get tedious, so stop when her
energy begins to fall. Finish the rest of the worksheets, one or two problems a day
for the next week or so.

Notice on the factors of sixty, if the numbers are listed in order instead of just in
pairs, you can see that in the middle of the string between ten and twelve, there are
no other factors of sixty. This is an indication that you’ve got them all.

Finding Composite Factors from Prime Factors - Mystery Numbers - Worksheets
2-5

Assign only one problem each day.

Use multiple copies of Finding Composite Factors from Prime Factors: Using the
Associative Property - Practice, page 23, to solve the problems on Worksheets 4 and
5, pages 24 and 25.

Give her the number two hundred forty and have her find all the factors, both prime
and composite.
Prime Factors: 5,3,2,2,2,2

Composite Factors: 4, 6, 8, 10, 12, 15, 16, 20, 24, 30, 40, 60, 80, 120, 240
If she misses 12 x 20 or 15 x 16 she may not have used the Associative tool but used
division or expanded tables.

Patterns in Arithmetic: General Math - Booklet 5 Finding Composite Factors from Prime Factors
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Purpose

Prerequisites

Materials

Warm Up

Lesson
Part 1

Prime Factors Meet the Associative Property

The purpose is to connect prime numbers, prime factoring, and using the Associa-
tive Property of Multiplication to solve area and perimeter problems. Most stu-
dents find these problems challenging.

Previous lessons

Prime Factors Meet the Associative Property - Worksheets 1 - 6, pages 26 - 31
Fourth inch grid paper

Rat Cage Problem Solver - Worksheets 1 and 2, pages 32 and 33 Make five copies
of each of these two pages.

More Rat Cage Problems, page 34

Prime Factors Meet the Associative Property - Worksheet 1 will serve as a warm
up for this lesson. Check the Answer Key to be sure the worksheet is filled out
correctly.

What the student is going to do in this lesson is to use the prime and composite
factors of a number to find a specific length and width of a rat cage with a given
area. He will have to find all the factor pairs that give the area requested. Then he
will have to find which pair will give the perimeter requested. This requires many
arithmetic and some logic skills.

The Prime Factors Meet the Associative Property - Worksheets 2 - 4 walk him
through the first problem. The Answer Key will help you understand what to do on
these worksheets.

“What are the prime factors of forty-eight?” “Two, two, two, two, and three.”
“Let’s put a two and a three in the first parentheses, and all the other twos in
the second parentheses. What composite factors would be the product of this

grouping?” “Six and eight.”

“With the grid paper, cut a rectangle that is six by eight squares. What is the
area of this rectangle?” “Forty-eight squares.”

“What is a perimeter?” “The distance around the edge.”
““So what is the perimeter of this rectangle?” “6 + 6 + 8 + 8 = 28 units.”
“Is that what the zoo has ordered?” “No.”

“So how can you change the arrangement?” “I would have to put the three in the
second parentheses. Solwouldget (2x2) (3 x2x2)=4x12"

Prime Factors Meet the Associative Property Patterns in Arithmetic: General Math - Booklet 5
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“What would the perimeter of this rectangle be?”” “Thirty-two units, so this is
not the right one either.”

“Go to Prime Factors Meet the Associative Property - Worksheet 4. Try group-
ing four factors together in the parentheses and leave out only one two.” (See
the Answer Key.) “I get two and twenty-four. This gives me a perimeter of fifty-
two, which is again not what the zoo wants.”

“What is left to try?” “Three on the outside and all the twos grouped together.
That gives me three and sixteen. This perimeter is thirty-eight, so the carpenters
should build the rat cage three feet wide and sixteen feet long.”

Practice Have him go to Rat Cage Problem 2 on Prime Factors Meet the Associative Prop-

Worksheets  erty - Worksheet 5, page 30. This one is more difficult because there are many
combinations. The worksheet guides him through the process. Have him do this
work independently if possible. Check the Answer Key to be sure the work is done
correctly.

Lesson Make multiple copies of the Rat Cage Problem Solver - Worksheets 1 and 2, pages

Part 2 32 and 33. He will need five sets to complete all the problems.
Have him try problem 3 on the More Rat Cage Problems, page 34.
Give him a copy of the Rat Cage Problem Solver to fill in his factorizations and as-
sociations to aid him in his search for the correct pair.

Practice Give only one problem every day or two on More Rat Cage Problems 4 through 6.
If you are teaching a class, have groups work on these together.

Test for Give him a calculator and a Rat Cage Problem Solver and ask him to find the solu-

Understanding tion for More Rat Cage Problems, problem 7.

Extension Take all the perimeters from the problem above and put them in order from greatest
to least. What is the pattern in the numbers?

Patterns in Arithmetic: General Math - Booklet 5 Prime Factors Meet the Associative Property
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Purpose

Prerequisites

Materials

Warm Up

Lesson

Note

Averaging: Manipulative

The purpose is to manipulatively teach and review the concept of averaging and to
have the student develop the formula used for this procedure based on his experience.

Basic division facts

Blank lined paper
Unifix Cubes

Have the student freely explore with the Unifix Cubes for several minutes or so
before beginning the lesson.

Have him pick out of the Unifix Cube box seven black cubes, six white cubes,
three yellow cubes, two red cubes, and two blue cubes. Separate them into separate
groups by color.

If you have a class, make the total number of cubes a multiple of five, such as sixty
or one hundred. Maintain the total number of colors at five, but give students dif-
ferent numbers of cubes. Each student gets all blocks of the same color group.
Example: Six students get black cubes. There are a total of thirty-five black cubes.
Each student in the black cube group should not have the same number of black
cubes. The black cube students should be sitting next to each other. Run the lesson
the same way, but each student places his cubes in the stack for his color.

Make up a story about the cubes that goes something like this. Vary the numbers
to fit your group size.

Once upon a time there was a village of people who kept their food in colored
boxes. Each neighborhood had a different color of food boxes. The neighborhood
with black boxes had seven boxes; the one with white boxes had six boxes; the
one with yellow had only three; and the ones with red or blue had only two each.
In each neighborhood the same number of people lived. Some people had lots of
food and some were starving. The leaders of the town decided this was not fair.
They decided that everyone should come to the town square with their boxes. The
leaders told the neighborhoods that every group should have the same number of
boxes. There would still be five neighborhoods, but each one would have an equal
number of food boxes.

So the people came to the town square—some happy, some grumbling—and stacked
their boxes in piles.

Have the student snap together all the black cubes into a stack. Do this with all the
other colors as well.

Now, fix the stacks so that each stack is the same. The people who had lots of boxes

Averaging: Manipulative Patterns in Arithmetic: General Math - Booklet 5
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thought this process was very Mean, but they did as they were asked to do.

From then on, whenever the boxes were delivered to the neighborhoods, the people
all gathered in the town square and did the process of taking the Mean Average.
“What was the Mean Average number of food boxes each neighborhood ended
up with?” “Five.”

The next month the food boxes were delivered to the neighborhoods. The blacks
got five boxes, the whites got only one; the yellows got fifteen; the reds got nine;
and the blues got none at all.

Note: Make sure the blues get a stack, too.

“What was the Mean Average this time?”’ “Six boxes.”
“Who grumbled and said this is Mean?” “The yellow group.”

The next month, this is what happened. The boxes were not delivered on time. But
the townspeople got a list telling them ahead of time how many boxes there were
going to be of each color. This is what the list said:

Blacks = 12, Whites=6, Yellows=8 Reds=11 Blues=3§

“Can you figure out ahead of time how many boxes each neighborhood will
get after the Mean Average takes place in the town square?” Wait. See if he
can figure out how to do this without the cubes. It is a rare student who will real-
ize at this point that the easiest way to do this is to put all the boxes in the middle
and divide by five. Most students will start moving numbers around. For example,
he might subtract two from the blacks, leaving them with ten, and give two to the
blues, giving them ten also.

Note If you have a class, have each neighborhood work on the problem. When they are
finished, have them share answers and compare how they solved the problem.
In a large group it is likely someone will shout out to the group that they should just
put all the blocks into the center and divide them up equally. This is in fact how
averaging is done.
Conversation to lead to this conclusion might sound like this:
“Is there a faster way to figure out how many boxes each group gets without
doing so much adding and subtracting?”’
““What are the neighborhoods trying to do?” “Share all the boxes equally.”
“In math when we use the words ‘share equally,” what operation are we doing?
Addition, subtraction, multiplication, or division?” “Division.”
““So what are the neighbors dividing up?” “All the boxes.”
“In math when we use the word ‘altogether’ what operation are we doing: ad-
Patterns in Arithmetic: General Math - Booklet 5 Averaging: Manipulative
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dition, subtraction, multiplication, or division?” “Addition.”

“Can you figure out from that how to give the right number of boxes to each
neighborhood with those two operations, division and addition? Which one
would you have to do first?”’ “Addition.”

“Why?” “Because you can’t divide up the boxes until you have them all in one
place and know how many there are.”

“So try that and see if you get the same answer as when you move the blocks

around.”
Practice Averaging: Manipulative
Worksheets
Test for Make up a problem and see if he can do it with or without the blocks. How he

Understanding solves the problem will tell you what he understands. Guide him to take all the
blocks and put them into a pile and then divide them up. Then match that to the
calculation.

Averaging: Manipulative Patterns in Arithmetic: General Math - Booklet 5
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Purpose

Prerequisites

Materials

Lesson
Part 1

Note

Lesson
Part 2

Relationships

The purpose is to examine the relationship between dividends, divisors and quo-
tients. The activity will help lay the foundation of the important concepts of ratio.
The lesson first examines a ‘the more the more’ relationship of the effect on the
quotient of doubling or halving the dividend while holding the divisor constant.
This is followed by the examination of the effect on the quotient when the divisor
is halved and the dividend held constant. The pattern that is revealed here is an
inverse pattern. The concept of inverse relationships is critical to understanding

fractions and ratio. uotient
Most students find these activities easy but revealing. Divisor Dividend
Basic division concepts Dividend + Divisor = Quotient
Relationships - Worksheets 1 - 14, pages 36 - 49

Relationships: Halving and Doubling the Dividend - Worksheets 1 and 2, pages 36
and 37. Have the student study the icons in the problem solving process. Predict-
ing the pattern is an important part of the process. Do not have her skip it. Have her
verbalize what she sees. For example: In the first problem, 12 + 4 goes to 24 + 4.

“What is happening?” “The dividend is doubled.”

“How do you think that will change the answer?”” “I know it will double the
answer because I already know the answer to 24 + 4.”

“What do you predict the answer will be?”” “Six.”

“Write that on the first prediction line. Leave the second one blank; you will
use that line later.”

“Do you think that will always happen?” Many students will be unsure.
Have her complete the worksheets.

The general pattern is a ‘the more, the more’ relationship: the more the dividend,
the more the quotient. The specific pattern revealed here is that if the size of the
dividend is doubled, the quotient will be doubled as well. Help her develop and
use this vocabulary.

Have her work though Relationships: Halving and Doubling the Dividend - Work-
sheets 1 and 2 independently. Require a well explained answer to the question on
the bottom of Relationships - Worksheet 2. Learning to write about mathematics is
an important skill.

Relationships: Halving and Doubling the Dividend (with Remainders) - Work-
sheets 3 - 5, pages 38 - 40

Patterns in Arithmetic: General Math - Booklet 5 Relationships
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Worksheets

Lesson
Part 3

Relationships

16

The next day, warm up with the top two problems carefully and predict what will
happen to the quotient. There is a new twist here. The dividend is halved, not
doubled as before.

Be sure she fills in the answer to the relationship question, “When I cut the divi-
dend in half, the quotient " The correct answer is that it will be
halved also.

“What if a division problem has a remainder and the dividend is doubled?
Will the remainder double too?”” Have her make a prediction. You make one
too.

In the first two problems, the remainder does in fact double also. But in the third
problem a complication arises. Wait. Let her work it out on her own if possible.
The remainder does in fact double, but that doubling creates a remainder that is
larger than the divisor. This causes another group to be made that obscures the
doubling pattern.

Now she needs to use the second line in the predict answer box. The second line is
for her to regroup that remainder that is larger than the divisor. Use the Answer Key
to help you figure all this out. It is a good little mind bender.

Relationships: Halving and Doubling the Dividend - Worksheets 4, and 5, pages
39 and 40

Relationships: Halving the Divisor - Worksheets 6 - 9, pages 41 - 44
Do Relationships: Halving the Divisor - Worksheet 6 together.

“What pattern is happening when you look at the horizontal arrows connect-
ing the problems in the left hand column to those in the right hand column?”
“The dividend is doubling and the divisor is staying the same.”

“What pattern is happening when you look at the vertical arrows connecting
the top and lower problems ?”’ “The divisor is halving but the dividend is staying
the same.”

“What effect on the quotient do you think you will see as the divisor gets small-
er?” Many students will be unsure.
Have her complete all the problems and then explain what patterns she sees.

“What happened to the quotients when the divisors were halved?” “They got
larger.”

“Larger in what way?” “They doubled.”

‘““What pattern do you see again? Be precise.” “When the divisor is halved the
quotient is doubled.”

Patterns in Arithmetic: General Math - Booklet 5
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Note Add in at this point the words ‘more’ and ‘less’ instead of ‘halved’ and ‘doubled.’
“Repeat that sentence using ‘more’ and ‘less’ instead of ‘halved’ and ‘doubled.’”
“When the divisor is less, the quotient is more.”

“Why does it make sense that when the divisor is halved the quotient is dou-
bled? Try to explain why that would be.” Most students will have difficulty with
this.

Help her make a concrete example. Suggest this example:

“What if the forty-eight was the number of kids at a camp? At first they get
in groups of eight and there are six groups. What happens when they get into
groups of four instead?”” ““The more the groups, the less the kids in a group. The
smaller the size of the group, the more groups there will be.”

“Now you make up one.” The answers will vary.

Vocabulary A ‘the more the less’ pattern is called an ‘inverse relationship.’

Practice Relationships: Doubling and Halving - Worksheets 7 - 9, pages 42 - 44
Worksheets  Relationships: Descending Divisor - Worksheets 10 and 11, pages 45 and 46
Lesson Relationships: Multiplying Dividends - Worksheets 12 and 13, pages 47 and 48
Part 4

This lesson extends the pattern of doubling the dividend (increasing it by a factor of
two) resulting in doubling the quotient if the divisor is held constant to increasing
the dividend by any factor and exploring what happens to the quotient. This under-
standing is a conceptual underpinning for double digit division, for multiplication
of decimals where we multiply by factors of ten to remove decimals and then divide
to put them back, and division of decimals in which we increase divisors by factors
of ten to remove the decimal point from the divisor.

Vocabulary  Increasing by a factor of two is the same as doubling. 4+4=1and 16 +4 =4,
“The dividend was increased by a factor of four, so the quotient will be increased
by a factor of four also.”

Have her work independently and check her answers immediately in the Answer
Key.

Test for Relationships: Show You Know - Worksheet 14, page 49. This page is an assess-
Understanding ment, so have her complete the page without help.

Patterns in Arithmetic: General Math - Booklet 5 Relationships
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What's My Rule?

Purpose The purpose is to learn to spot patterns in number series. When you are looking for
a pattern that uncovers a hidden operation, you look at what number you started with
and what number you ended with and try to figure out what happened to the numbers
in between. This is one thing scientists and mathematicians do when they discover
new "formulas." A game that exercises this skill is What’s My Rule?

Activity To play, think of a simple operation such as + 2. IN ouT
The student gives you a number and you add two
to it and say the new number back. For example, 3
if she says, "one," you say "three." She says, "five"
and you say, "seven." The number she gives you 5 7
is called the independent variable, or the number
In. The number you say back is called the depen- 9 ?
dent variable, or the number Out.
Record the information on a chart like this:

What's My Rule? +2

When a student thinks she knows the rule, let her predict the number out loud. Finally,
when everyone can predict successfully, let someone formulate the rule of plus 2.
Students love to make these up for each other using easy addition, subtraction,
multiplication, and division operations.

Play this game regularly. It’s a good rainy day and in-the-car game.

One teacher called this activity Black Box and made a symbolic black box out of a
milk carton decorated with gears and levers with a slide inside that flipped a card
upside down. A card would be put in the slot in the top of the box and come out so
the number written on the back of the card came out a bottom slot. The students then
guessed the rule. When the box appeared, the students' minds focused to discover the
relationship between the In and Out number of the day.

Worksheet What's My Rule? - Blank page to copy is on the following page.

Sample games:

IN ouT IN ouT
4 4
8 0
_— 10 7
20 _— _—
20 —
What's My Rule? What's My Rule?
¢ enqng e[my T PPV oIy
LT 0C (A4
S 8 IT 6 :SIoMSuy,
What's My Rule? Patterns in Arithmetic: General Math - Booklet 5
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What's My Rule? Date

N_| out | IN_| ouT
What's My Rule? What's My Rule?

IN_| out IN_| out
What's My Rule? What's My Rule?

IN_| out IN_| out
What's My Rule?____ What's My Rule?

Patterns in Arithmetic: General Math - Booklet 5 What's My Rule?
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Purpose

Prerequisites

Note

Materials

Warm Up

Lesson
Part 1

Number Patterns: Functions

The purpose is to connect manipulative, physical structures to T charts used to
record the total number of blocks in the structures, using ordered pairs of numbers
used to graph the pattern. The numbers are graphed and then the pattern is extend-
ed. This is a major tool used by scientists to find formulas to describe relationships
in nature. For example: Isaac Newton used data from astronomers concerning the
movements of planets to find the relationship between distance between planets,
their size, and how they affect each other’s movements to find the function for the
force of gravity. This skill forms the base for a significant part of what is studied
in Algebra I.

The ability to generate a mathematical rule given a pair of numbers that follows the
rule and to place a point on a graph given its coordinates. Coordinate graphing,
What’s My Rule?, Number Patterns: Functions, and T charts presented in Patterns
in Arithmetic: General Math - Booklets 3 and 4. Or GEMS—-Algebraic Reasoning,
play the Function Machine Game (look this up online). This site has a good one:
www.mathplayground.com/functionmachine html

This lesson is not a beginners lesson in functions.

There are several meanings to the symbol ‘x’: as multiplication or times sign in
arithmetic; to identify the ‘x’ or horizontal axis on a graph, as ‘y’ is the vertical
axis; to express the unknown in algebra, e.g.,x -3 =5,x =8). In function lessons it
is used to identify the independent variable and is graphed on the x axis. Therefore,
multiplication problems will now take the form of 3x, e.g., if x = 2, then 3x = 6.

Number Patterns: Functions - Worksheets 1 - 9, pages 50 - 58
Cubes

A colored pencil

A ruler

Play What’s My Rule?
Begin with Number Patterns: Functions - Worksheet 1, Thrones. Read the story
with the student. Have fun role playing the different parts. Ham it up by using dif-

ferent voices for the characters in the story.

Work together on Number Patterns: Functions - Worksheet 2, Thrones. Fill in the
chart for Throne 4.

““What did the boy do each time he built a throne?” “First he built a rectangular
shape. Then he took away one cube to make a seat.”

“Predict how many cubes Throne 5 will have.”” “It will have nine.”

The student fills in the chart, on page 51, up to Throne Number 6 and answers this
question about the function, “How do you calculate the total number of cubes

Number Patterns: Functions Patterns in Arithmetic: General Math - Booklet 5
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Note

Warm Up

Lesson
Part 2

used in a throne?” “Multiply the throne number (x) by two and then take away one.”
“How do you write that in an algebraic form?” “2x-1.7

“Predict what the graph will look like and sketch it on the bottom of the page.”

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.”

the origin, he is not yet understanding T charts well enough to graph
clearly. The line starts at one, not zero. 3/

N

!_4 X

0 4

Mathematicians have figured out a way to solve this kind of problem. Let’s keep
exploring.

The Test for Understanding is embedded. If his sketch passes through ~
14,(

0

Now take out Number Patterns: Functions - Worksheet 3.

“Look at the top of Number Patterns: Functions - Worksheet 2 that you just
completed. Graph the first pair of numbers.” Throne 1 uses one block. So the
ordered pair is (1, 1). Go over to the one on the x axis, and up just one little box on
the y axis and place a point. Check the Answer Key.

“Put all the points on the graph. What do you notice?” “They make a straight
line.” “Connect them.”

“What if the graph had more numbers?” “It would probably be straight forever.”

“Where would the seventh throne’s total number of blocks show up?”’ Have
him get a colored pencil and put it on the seven on the x axis. Trace that line up-
wards all the way to the top of the page. Now, take your regular pencil out, and
using a ruler, extend the line made of points until it crosses the colored line for the
seventh throne and draw a point. Have him place his finger on the point and trace
the horizontal line moving left until he reaches the y axis. The number on the scale
of the y axis should match the number he would have gotten on the chart for the sev-
enth throne. This is a way to use the graph to tell what the total number of cubes is
needed for any throne. See the Answer Key to be sure he is doing the work correctly.

Play What’s My Rule? or the Function Machine Game - see Prerequisites.

Number Patterns: Functions - Worksheet 4 - Graph It, page 53. “Now you are go-
ing to figure out a pattern by studying the numbers and then place that pattern

Patterns in Arithmetic: General Math - Booklet 5 Number Patterns: Functions

Parent/Teacher Guide

21



Extension

Lesson
Part 3

on the graph on Number Patterns: Functions - Worksheet 5, page 54. Where
do you record the x and y columns?” “The x column will be graphed on the hori-
zontal line, the y column on the vertical line.”

“So the first point would be placed where?” “Over zero and up eight, so it’s
placed at (0, 8).”

“Where is the second point placed?” “Over one and up eleven, so it’s placed at (1, 11).
How to think about what the function might be: When any number is multiplied by
zero the resulting product will be zero. On this pattern, when you put in a zero you
get back an eight. That tells you there is a + 8 on the end of this function. The pat-
tern is going up by three each time. That tells you there is a multiplication by three
going on. So if the x is one, multiply one times three and add eight. That gives the
answer of eleven. Try it again with the two; 2x3 + 8 = 14. Soy =3x + 8 is the
function for this pattern.

When graphing this function, only two to three points have to be graphed to tell
where the line is. All other numbers in the table can be found from the graph like
we did on the seventh throne.

Extension for advanced students (few fifth-graders will get this). You can also see
the function in the graph. Notice that the line crosses the y axis at eight. That tells
you there is a + 8 in the function. Then notice that as the points go up the graph they
always go over one up three. That tells you that there is a multiplication by three in
the function. So the function is y = 3x + 8.

Number Patterns: Functions - Worksheet 6, Graph It, Table 2, page 55
Use the numbers from Table 2 on Number Patterns: Functions - Worksheet 4,
Graph It, page 53.

Possible conversation to figure out the function:
“On the first line the x is a zero and the y is a two. What does that tell you
about the function?” “That there is a + 2 on the end.”

“So is the function y =x + 2?” “No because when I go to one, I can see the y value
is not three but seven. That means something else is happening too.”

“How can you tell what the something else is?”” “The pattern is going up by a
skip count of five. That means there is a multiplication by five first.”

““So what is the function?” “y =5x +2.”

“Graph it. What pattern do you notice?”” “The line crosses the y axis at + 2.
The points go over one and up five.”

Number Patterns: Functions - Worksheet 7, Graph It, Table 3, page 56
The table is on Number Patterns: Functions - Worksheet 4, Graph It, page 53.

Number Patterns: Functions Patterns in Arithmetic: General Math - Booklet 5
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The function for this one is really tricky.
“What pattern do you see in the y side of the chart?” “The eight times table.”

“But what is wrong with it?” “It should have the eight across from the one, not the
two.”

“So what do you have to do to the two to make it act like a one?” “Take away
one.”

“If you take away one before you multiply by eight, what happens?” “You get
the numbers in the table.”

“So what is the function?”” “You have to take away one from the x and then mul-
tiply it by eight. Or y = (x - 1) times eight, which is writteny =8 (x - 1).”

Continuing on Number Patterns: Functions - Worksheet 4, Table 4

This time, there are no y values given at all. The y values must be obtained from
the graph on Number Patterns: Functions - Worksheet 8, Graph It, Table 4, page
57. “What do you notice when you connect the points?”” “Itis not a straight line
but a very steep curve.” “That tells you there is an exponent attached to the x.”

Practice Number Patterns: Functions - Worksheet 9, page 58

Worksheets  The student completes the tables without graphs. Supply graph paper if the student
needs to continue graphing. Copy Grid Paper, page 34

Test for Have him predict where the graph of Table 3 on Number Patterns: Functions -

Understanding Worksheet 9 crosses the y axis, or what the zero value of the table will be.
Make a graph for the function y = x + 2. Use odd numbers also so the points will
fall on fractional units. Use large square graph paper. Have him figure out the func-
tion from the graph.

Patterns in Arithmetic: General Math - Booklet 5 Number Patterns: Functions
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Internal Angles of Triangles

Purpose The purpose is to discover a geometric pattern that applies to all triangles. The
main point of the lesson is the discovery—not the rule about triangles per se. The
pattern can be used to calculate missing angles in a triangle. The pattern is that the
sum of the internal angles of all triangles is 180°.

Prerequisites Understand there are 360° in a circle, 90°, and 180" angles.

Materials Internal Angles of Triangles - Worksheets 1 and 2, pages 59 and 60
One piece of construction paper (any color)

Several pieces of 8 % x 11 paper
Tape—double sided tape makes the work easier

Warm Up Review 90°,180°,360° angles and parts of a circle. There are lessons on this avail-
able on the Internet.

Lesson Internal Angles of Triangles - Worksheet 1, page 59

Follow the instructions on the worksheet.
On steps 7 and 8, make sure the student does not make the shaded-in area or the
part she tears off too small. The shaded corner should be shaded in at least an inch
and the torn off corner at least two inches. If the parts are too small, it is difficult to
tape the parts down to see the pattern.

Vocabulary  Shaded corners, ‘vertices,’ of a triangle are also called ‘internal angles.” A single
corner, made by two lines intersecting, is called a ‘vertex.” The top of a triangle is
called the ‘apex.’

The solution to item 12 is this: \\}. { ‘\Z {

The pattern you are seeing is that no matter what the shape of a triangle is, when
you put all the internal angles (corners) together, you will get a straight line along
the top. This is also seen as a semicircle, which has 180° in it.

When she gets to item 13, wait before having this conversation to see what she
comes up with.

Conversation:

“What pattern do you see when you tape all the shaded corners down?” “They
all make a half circle.”

“How many degrees are in a half circle?”” “One hundred eighty.”

“When you taped the internal angles of the triangle together, what arithmetic
operation were you doing?” (Clarify if needed and list addition, subtraction, mul-

Internal Angles of Triangles Patterns in Arithmetic: General Math - Booklet 5
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Practice
Worksheets

Test for

Understanding

tiplication, or division.) “Putting anything together like this is addition.”

“So what pattern occurs when you put the internal angles of a triangle togeth-
er?” “They always make a 180" angle.”

Internal Angles of Triangles - Worksheet 2, item 16 Answer the question: Does
this pattern work on all triangles? Record the Rule of Triangles on the line.

“Let’s review special types of triangles. What are equilateral and scalene tri-
angles?” “An equilateral triangle has three equal sides and three equal angles. A

scalene triangle has no equal sides and no equal angles.”

“What is an isosceles triangle?”” “A triangle where two of the sides and two of the
angles are equal.” Have her look it up if she does not know.

“If the sum of the internal angles of a triangle is always 180°, how can you fig-
ure out what the missing angle is in problem a?”

Advanced answer: “Since the triangle is an isosceles, two angles must be equal. It
can’t be 90 because 90 + 90 equals 180, so it must be 45°.”

More likely answer: “I need to add 45 + 90 and subtract that from 180.”

Internal Angles of Triangles: Bottom of Worksheet 2, page 60

Challenge problem on Internal Angles of Triangles: Bottom of Worksheet 2

Math Journal Add these words and definitions to the Math Journal: equilateral triangle, isosceles

Extension

triangle, scalene triangle, apex, vertex (plural vertices), sum of the internal angles
of any triangle = 180°.

Here is a great website for interactive activities with triangles.

http://www.mathwarehouse.com/geometry/triangles/interactive-triangle.php

Patterns in Arithmetic: General Math - Booklet 5 Internal Angles of Trianglfg
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Area of Triangles

Purpose The purpose is to make a mathematical discovery of the pattern that allows the cal-
culation of the area of a triangle.

Prerequisites Previous lessons

Materials Area of Triangles - Worksheets 1 - 3, pages 61 - 63
Geoboards and rubber bands
Geoboard grid paper on page 29 of this booklet and available at the following web-
site: www jamesrahn.com/Geometry/pages/geoboard_activities.htm
Blank scratch paper
Ruler
Scissors
Colored pencils or crayons

Warm Up Free exploration time to play with the geoboard and bands to create designs for at
least 30 minutes before you attempt to do a focused lesson
Problem Solving:

1. Make a triangle with a rub- ||, °o o

ber band that touches four and

only four pegs and has no right ||° ¢ e

angles. . e
Two solutions: o e

2. Make a rectangle and a triangle that share three points ’

of contact with the pegs. The triangle has five points and o o o
the rectangle has five points of contact with the pegs.

Lesson “Create a triangle on your geoboard with one color of rubber band. Then sur-

Part 1 round it with a rectangle that touches the triangle at all three vertices.”

Exploration ] )
“Is it possible to do this for any triangle of any shape? Examine at least ten
different triangles. Record on the grid paper as well as the geoboard.”
“What pattern did you find?” “You can surround any triangle with a rectangle
that touches all three vertices of the triangle.”

Lesson Have the student work on Area of Triangles - Worksheet 1, page 61.

Part 2

Area of Triangles Patterns in Arithmetic: General Math - Booklet 5
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Note

Note A

Note B

Do not tell the student how to calculate the area of a triangle, or tell her the triangle
is always half of the rectangle. You want her to discover this.

On the first triangle, some students will notice the triangle is half of the rectangle.
Most will not be sure about the second one. If this happens, pursue the thread
started in Note B below.

Other students will start counting squares. They will confront the problem of frac-
tional units of squares that are hard to count. If this strategy is the one she uses.
pursue the thread started in Note A below.

In the figures at the bottom, A, D, and G are the whole rectangles. B/C, E/F and H/I
are those same rectangles cut in half. Have her work on the D-E/F figure first, as it
will be the easiest problem to do since the diagonal cuts each square exactly in half.
She can see on the E/F problem that each triangle is half of the total D rectangle.
When she finishes the worksheet, or if she gets frustrated trying to count fractional
squares, proceed to Note B activity below.

If she does bring up the idea that the triangle is half the area of the rectangle on the
first one but is not sure on the second one, try this activity:

Take a piece of scratch paper and trim it so that it is square like the geoboard. Have
her fold the paper in half and crease it. Open the paper up. Using the ruler, draw
a line from the top center point, the apex, down to the lower right hand corner, and
again to the lower left hand corner. You have just re-created the triangle shown on
the worksheet on the top right. Color in the triangle and then cut it out.

“How could you find out if the colored triangle is half of the original rect-
angle?”

Two common answers are: “Each little triangle (referring to the ones that were cut
off) is the same size as the triangles on each side of the crease, so it must be half of
the whole thing.”

“If you put the two smaller triangles on top of the colored triangle, they match. The
two small ones together add up to the big one. So that means the big triangle has to
be half of the original rectangle.”

Try it again with a different shaped triangle. The apex of }
the triangle must be along the top edge of the paper and the
sides of the triangle must go from this apex to each corner
of the paper for this to work. In other words, the perimeter
of the rectangle must touch all three vertices of the triangle
as is shown in the figures on Area of Triangles - Worksheet 1.

Yes, the pattern will always work, but she will have to rotate or flip over the pieces
to get them to fit. You can demonstrate with cut paper that all triangles can be sur-
rounded by a rectangle and the area of that triangle will always be half of the area
of the rectangle.

Patterns in Arithmetic: General Math - Booklet 5 Area of Triangles

Parent/Teacher Guide

27



Lesson
Part 2

Note

Practice
Worksheet

Test for
Understanding

Worksheet

Area of Triangles

28

Area of Triangles - Worksheet 2, page 62

“What pattern did you notice about triangles and rectangles that will help you
figure out what the area of any triangle is?”” “That the area of the triangle is al-
ways half of the area of the rectangle.”

“How do you find out the area of a rectangle?”” “You multiply the length times
the width.”

“So how could you calculate the area of a triangle?”” “You would put the rect-
angle around it, get the length and the width and multiply them and then cut that
number in half.”

“See if you can use that pattern to calculate the areas of the triangles on Area
of Triangles - Worksheet 2.”

Have her shade in the triangle with her colored pencil. With a
different color have her outline the rectangle. Figure E

On Figures E and F the sides of the rectangle needed to calculate the area of the
triangle is outside the triangle. “What is the length and width of the rectangle
around Figure E?” “The length is ten and the width is seven.” height

“Show me how you got that.” The answer will be unique.

base
“Draw a line inside the triangle equal to the length and a line inside the tri-
angle equal to the width of the rectangle. Mathematicians call these the base
and the height of a triangle. Draw them on Figures F and G.”

The algebraic language for this pattern of “Find the length and width of the rect-
angle, multiply them to get the area of the rectangle, and then cut it in half to get the
area of the triangle” is expressed as (L x W) + 2.

Area of Triangles - Worksheet 3, page 63.
The Internet has more problems and great interactive graphics to help cement the
understanding of this concept. Here is one that has some good graphics: www.

mathworksheetsgo.com/sheets/geometry/triangles/area-of-triangle-worksheet.php

1. Basic - What is the area of a right triangle that is 10 inches tall and 8 inches at
the base? Answer: 40 square units

2. Advanced - What is the area of this isosceles triangle?
Isosceles triangle that is 12 units at the base and 10 units tall /
Answer: 60 square units

Triangle City, page 64, is an independent fun art activity.

Patterns in Arithmetic: General Math - Booklet 5
Parent/Teacher Guide
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Purpose

Prerequisites

Materials

Warm Up

Activity

Note

Lesson
Part 1

Area and Perimeter: Parallelograms

The purpose is to construct understanding of how to use a rectangle to find the area
and perimeter of a parallelogram.

Previous lessons

Area and Perimeter: Parallelograms - Worksheets 1 - 4, pages 65 - 69
Geoboard and rubber bands

Grid paper

Toothpicks

Scissors

Draw some rectangles, squares, and triangles on a piece of grid paper. Review
calculation of areas of rectangles, squares, and triangles. Then discuss finding the
perimeters of those same shapes.

“Why will counting squares not work for finding the perimeter of a triangle?”
“The lines cut through the squares at odd angles.”

Use toothpicks and make an equilateral triangle on the grid paper. Tape the tooth-
picks down. Make sure the base of the triangle is sitting exactly on a line with the
left hand end of the toothpick at the vertex of a square of grid paper. The other end
will probably not be exactly on the edge of one of the squares, but maybe it will.
Discuss the way the squares on the grid look against the sides of the triangle. The
toothpick will cut through squares on the diagonal. Cut out a strip of grid paper
and use it as a ruler to measure the sides of the triangle. They often come out as
fractions of squares.

““Is the diagonal of a square equal in length to the side of the square?” “No, the
diagonal is longer.”

“Prove it.” A possible solution is to measure it. Or build it with toothpicks. Tooth-
picks placed on the diagonal will be too short.

This seems like an obvious problem, that you cannot count units to get the perime-
ter of a triangle or a parallelogram, but it is a source of confusion for many students.
It is common for students to get the side of the figure mixed up with the height.

Build a three square long x two square high rectangle on the geoboard with a col-
ored rubber band. Then have the student use his index fingers and thumbs to pinch
the top two corners of the rectangle and move them to the right one square. He will
have just transformed a rectangle into a parallelogram. Have him transform it back
to a rectangle. See the diagrams on the next page.

Area and Perimeter: Parallelograms Patterns in Arithmetic: General Math - Booklet 5
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“What is the area of the rectangle?” “Six squares.”

“What do you think the area of the parallelogram is?” Whatever he says, such
as, “It is also six square units,” ask him to prove it and give you a good set of rea-
sons.

The ideal answer is that the area of the parallelogram is six. If you cut off the
triangle on the end of the parallelogram and rotate it you can stick it on the other
end and re-form the rectangle that has the same height the parallelogram did. This
transformation makes it so the height of the parallelogram becomes the side of the
rectangle. Some students will be able to visualize this. Others will need to do it
with the worksheet.

There is no way to predict what will happen next. Here are some possibilities:

s Challenge his thinking by making a triangle on the geoboard and stretching its
apex down within a square of the base. The area shrinks unmistakably. If the
area of the triangle shrinks by transforming its shape, why wouldn’t the same
thing happen with a parallelogram?

*  Some students will argue that the triangles on the ends are the same size. Have
them prove this to you with examples or a drawing or even cutting paper. Some
students will figure out how to do the transformation proof on their own.

° Some students will have no idea.

After a discussion: Have him look at the rectangle and parallelogram at the top
of Area and Perimeter: Parallelograms - Worksheet 1. Let him read the question
above the parallelogram. Wait.

Some students will see in their minds that you can transpose the triangle on one end
of the parallelogram to the other side to make a rectangle when looking at the dotted
lines inside the figure shown on the worksheet. Notice that the vertical dotted lines
inside the parallelogram are the same length as the width of the rectangle shown on
the left. If you cut off the right triangle on one end of the parallelogram and rotate
it, it fits perfectly under the triangle on the other side, resulting in a perfect rect-
angle. It is easy to find the area of a rectangle. This cut and move strategy proves
that the parallelogram has the same area as its related rectangle.

Area and Perimeter: Parallelograms - Worksheet 1 is blank on the back side to al-
low him to make rectangles on the grid paper and cut them out.

Have him draw a rectangle that does not touch the edges of the grid paper on the

Patterns in Arithmetic: General Math - Booklet 5 Area and Perimeter: Parallelograms
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Note

Lesson

Pa

opposite

rt2

%,

72
&
Se

adjacent

worksheet. Cut the rectangle out. Write down its length and width and calculate its
area and verify it with a count of the squares inside.

“Transform the rectangle into a parallelogram and trace the new parallelo-
gram on the grid paper to the right.” Do not use the bottom grid yet.
N

R LT
’

/ /
1. Ea 2. 3.
This next conversation is important.
“Looking at the two figures at the top of Area and Perimeter: Parallelograms
- Worksheet 1, how do you calculate the area of the rectangle?”” “You multiply
the length, which is four, by the width, which is two, to get eight square units of
area.”

“What did you discover about the area of the rectangle and the parallelogram
in the last activity?” “The area of the parallelogram is equal to that of the rect-
angle.”

“So, looking at the parallelogram at the top of Area and Perimeter: Paral-
lelograms - Worksheet 1, where are the numbers 2 and 4 that you would use to
calculate the area of the parallelogram?” “The four is along the top. The top is
four units long.”

“Where in the parallelogram is the 2?”” Wait. “It is inside the parallelogram as
the length of the vertical dotted lines called the height.”

If he can not see it, have him make another rectangle on the bottom left grid and
outline the length in one color and the width in another color. Then cut out the
rectangle (do not cut off the colors) and transform it into the parallelogram. The
colored width will now appear inside the parallelogram. This colored width line
from the rectangle is called the height in a parallelogram.

“So, how do you calculate the area of a parallelogram?” ““You multiply the base
times the height.”

Area and Perimeter: Parallelograms - Worksheet 2, page 67 Notice on the top
figure, the height of the parallelogram is darkened. Have him write in the area of
the rectangle, eight square units, and then the perimeter, which is twelve units (not
square units).

“How can you find the perimeter of the parallelogram? ‘“Measure it.”

“What is the slanted edge of the parallelogram called?”” “The hypotenuse.” If
he doesn’t know, have a discussion about this in regard to a right triangle.

“Is the slanted edge the same length as the width of the rectangle?”” “No.”

Area and Perimeter: Parallelograms Patterns in Arithmetic: General Math - Booklet 5
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Practice
Worksheets

Test for
Understanding

Math Journal

“Check it.”” He measures and compares the width of the rectangle and the slanted
edge (hypotenuse) of the parallelogram.

“So where do we get the length of the side?”” He uses a centimeter ruler and mea-
sures the edge of the parallelogram and rounds off to the nearest fraction of the unit.

The side of the parallelogram is 2 T units. Two sides + two lengths equals the pe-
rimeter; 2% +2 % +4+4= 12 4. So the perimeter is 12 ¥ units.

Finish Area and Perimeter: Parallelograms - Worksheet 2 together.
Area and Perimeter: Parallelograms - Worksheets 3 and 4, pages 68 and 69

On Area and Perimeter: Parallelograms - Worksheet 3, measure the perimeters with
a ruler made from the cutout grid paper on which the parallelograms are drawn.

On Area and Perimeter: Parallelograms - Worksheet 4, he will have to identify and
draw in figures within the complex figures in order to calculate areas.

Check the clarity of the essay response at the bottom of Area and Perimeter: Paral-
lelograms - Worksheet 2. Insist on complete sentences.

“Write out the procedure for figuring out the area and perimeter of parallelo-
grams in algebraic notation.”

A = Base times Height, or A = bh Perimeter is P=2B + 28, S being the side of
the parallelogram

Add the procedure for figuring out the area and perimeter of parallelograms and
record the algebraic notation of the formula.

Patterns in Arithmetic: General Math - Booklet 5 Area and Perimeter: Parallelograms
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General Math - Booklet 5
Goldbach's Conjecture

The Geman mathematician, Christian
Goldbach, made the conjecture that
avery even number, except two, was the
sum of two prime numbers,

2/\4 3/\3

Add the two number in the little triangles to equal the
numbser In the large triangle. Which of these are an
example of Galdbach's Conjecture?

D
&

Write the two prime numbers that equal the even number.

2

p

17, 3

= %
= %

PP

Q3/\5

%
>
D

4 102 200

i 5/\a7 977\3

T /\%3,

8]
Y

Prime Factors: Review - Worksheet 1
Uist all the factor pairs for each number from 2 to 25,

2=2x_1, w6=llx 1.2 xB a4 x 4

3=..-§.XL 17=_!..Zx_l.
4=_/:LX.L,and2.._x_2 18=18_X_L_2_xﬂ,and3__x_é_
5=5x_| 9= x_1

6=tox | and 2 x3
7=Tx_|
8=Bx L and 2x 4
9=9x L ,ad 3x3
10=]0x_| and 2 x &
1=l lx |
12=12x | 2 x b and3 x4
13=13x_|
ta=ltx L ang 2x_7
15=15%_L ana 3x 5
2

20=20x 1,2 x{0,and 4 x5
21=20x | ana 3 x 7
22=2x | and 2 x 11
28=23x |
2a2Mx | 2 x123x8
and 4x b
2525 x | and 5 x5

Prime Factors: Review - Worksheet 2

Go back through your investigation and find all the numbers that had only one factor pair.
List the numbers here:

2,357 11,1317 19,723

These numbers are called PRIME NUMBERS.
A prime number is a number that has only itself and one as a factor.

The only way to make 17 In multiplication is 17 x 1. This means that 17 is a prime number.

The number 1 Is not considered o be a prime number.

Go back through your Investigation and find all the numbers that had two or more factor
palrs. These are numbers that can be made with several different factors, ’
List those numbers here:

A, 6. 8 9 1012 14 (5 16, I8

These numbers are called COMPOSITE (kahm -pahz-it) NUMBERS,

A composite number is any number that has not only itself and one as factors but other
numbers too. An example of this Is the number 9. Nine can be made In mulliplication with
9xtandalso3x3.

Examine the list of prime numbers.

How many prime numbers are even? ‘

How many prime numbers are odd? __L

Are all odd numbers prime numbers? ho

Are any even numbers greater than 2 prime numbers? _____D_Q________

Prime Factors: Review - Worksheet 4

}8\ /18\
3x6 2% 9
7\ /7 \
2 X3 2 X3
21 - 22
N\ 1.8 7\

5
Answer Key: General Math - Booklet 5



Prime Factors: Review - Worksheet 5

26 | 13.2 56 | 7,2.2 2
VAN VN
2A.x13 R X238
/N
lel‘(
2%'7
“ 7z ] @
/\ 3/ \,+
Hxd 7\—‘x7\—
z/x\z Yex X2
¥R
/EQ 2
_5.x_19,( ..'Z.X_/(e.\.
5/x2, 2x3
58 [ 29,2 98
7/ \ AN
2 x29 2 X449
/N
7 xY7

6

Prime Factors: Review - Worksheet 6
Show You Know

1. [fyouneedto multiply three numbers together, in what order should

voudol® - Any order.

2. Explain what a prime number is. A whofe humbef -H‘a'-(—
can only be divided b\/ itself and one.

3. Find the prime factors of 60.

KR153522 |
2 K30

! o

5)6/\

%3

4, Prime factor 100 two different ways.

ANL5522 | R[s5522 |
x50 g x\0 too
% /N /l\ /N VAN
XRS5 2x5 2x5 K x2h5
7\ AR
5K5 X2 5X5

What pattern do you see in the prime factors In the two boxes of problem 4?
ave Ny rs.

'{'oge)rher 'H‘\Q\;l ea‘ua,\ 100.

Rainbow Rectangles - Worksheet 1

Here Is a series of nine numbers. Multiply the numbers that
are connected by the dark lines. Record your results below.

2 8345 6 7 8 g 10

| L2

2+10=_12 2x10=_pg  Differences
3+ 9= 2 3x 9= 27— 2
4+8=_12 4x 8= 32 '5—_2_
5+ 7= _12 5x 7= 35 = n
6+ 6= _12 l_

When you add these pairs the sums are eive .
When you multiply the pairs the products are not equal.

Circle the pair which gave you the largest product.

Try it again on another sequence. See If the same pattem appears.

45 6 7 8 9 10 11 12 Mutey. Differences
4x12=_’~£2__fl_
I]U]I 5x11 = 55 — 2
6x1o=%g_3__._.2_
7x9 =
8x8 =ﬁ—'—_&

What is the sum of each pair? ‘@

Circle the pair which had the largest answer this time and write it here. _ﬁ,)(g_
Try a few more sequences on another plece of paper.

Make a rule for chosing the muitiplication problem with the largest answer.
My rule is

l/ E e.
alwaus -DHwa larnest I
J v}

8
Answer Key: General Math - Booklet 5

Rainbow Rectangles - Worksheet 2
These rainbow patterns help us solve problems dealing
with area and perimeter of rectangles. Here are 5 animal
pens. Circle the one that looks the most roomy.

L e LA e s L 7 ft.
Pgﬁ, 10 Pen A 4 L E
TS TR SR | 51t PenD |
:aﬂ. 9t Pen B : i TR R | ]
MR L 61t
L 81t L 6 ft, 4
:4ﬂ- Pen C - PenE

Use the numbers or the lines inside each drawing to calculate the area
and perimeter of each pen.

AreacfPenA= _20 sq.ft
Areaof PenB= _2'7 sq.ft
AreaofPenC= _ 32 sq. ft.

Perimeter of Pen A= _24 fest.
Perimeter of Pen B= A feet,
Perimeter of Pen C= _24} feet.
Areaof PenD= _3K sq.ft. Perimeterof Pen D= _24 feet.
Areaof PenE= _ 3b sq. ft. Perimeter of PenE = 24 feet.
What do you notice about the perimeters? Ibq_gm_&hﬁgsmvxe/.
What do you notice about the areas? Aﬂ e d[ﬁ’ec@nt;
When you compare the length, width, and area of each pen to th
number series and multiplication problems that you first worked with,
what connection do you see?The. pecime itg,r‘s are Ywice
the sum of the rg;j\“gma!a pairs (addition).

The areas are the mulliplication peoblems

L T 23 456788910

4t panc] | [LE ] |

Pen C=32sq. fi. 9




Rainbow Rectangles - Worksheet 4
We will look at the rainbow pattern one more time and then use it to solve
problems dealing with animal pens.

Take this series of numbers and do a rainbow pattern.

TP

The sum of each pair is 15 .
Here are rectangles which use these number pairs to make the length
and width of three rectangles. We will cali these rainbow rectangles.

5 6 7
10 9 8
Pen 1 Pen 2 Pen 3
Area _50__sq.units Area _BH sq.units Area 56  sq. units
Perimeter 30 units Perimeter '3(2 units Perimeter !30 units

Compare the perimeters of each rectangie to the sum of each p‘air in the
rainbow series. What do you notice erim A )

uble the sum of i,
Go back to the last page. Did this pattern about the perimeters show up
in that group of rectangles too?
Wirite a rule about the relationship between the perimeters of rainbow
rectangles and the sum of the pairs in rainbows. .

imefer is d + addition

roblems -the pa irs in the_rainbow r
11

©

Rainbow Rectangles - Worksheet 5

A

Use what you know about rainbow patterns and rainbow rectangles to solve
this problem.

D You want to build a dog pen. The pen will be a rectangle.
You can afford to buy 48 feet of fence. This includes the gate. So the perimeter
of your rectangle will be 48 feet. You want the dog to have the most area
possible inside the fence, What should be the length and width of your pen?

Make a rainbow series of numbers which will tell you what size pen will do the
HINT 1: What should the sum of the pairs be in your rainbow series to result in
rainbow rectangles with perimeters of 48 feet? of H8

HINT 2; What shape always gives the largest area in a four sided pen?
Solve the problem.

Explain in writing how you solved it. Record how you thought about the
problem,

~
10 11 12 13 14 1

8+16=24 8 9 16 8x16=128
9+15=24 9x15=135
10 + 14 =24 10 x 14 =140
11 +13 =24 11 x13 =143
12 +12 =24 12x12=144

The perimeter is two times the sum of the pairs of a rainbow

rectangle. The pairs add up to 1/2 the perimeter of 48, which is

24, | made a rainbow rectangle for this series. Then | wrote the

multiplication and the addition problems. In the rainbow the

middle number 12 is multiplied by itself, 12 x 12, which makes a
12 square. The square has the largest area.

Mary wants to build one rectangular chicken coop for her fifteen
hens. Each hen needs six square feet to run around in. She has
enough money to buy forty-two feet of fence.

H2

How much area will she need for her hens?_40 ee

What size coop will she be able to build? éx 15

What is the perimeter of the coop?

Use what you know about rainbow patterns and rainbow
rectangles to solve this problem.

Do your work below and show how you got the answer.

12346 ¢ 89%2 3 T4 1

20
1+20=21 1x20= 20
2+19=21 2x19= 38
3+18=21 3x18= 54
4+17=21 4x17= 68
5+16=21 5x16= 80
6+15=21 6x15= 90
7+ 14=21 7x14= 98
8+13=21 8x13 =104
9+12=21 9x 12 =108
10+11=21 10x 11 =110 13

Area and Perimeter: Logic P5uzz!e
3 2

A
3| B ¢
D 5
a| E F
: 5 G
J
H o4 1 4
3 4 3
Shape Dimensions Area
Large square A 10 x 10 =100
Square B _Q_x _&_ = __Q___
Square C _2 x ___2_4_ = __H'_w
Square D _ix _5_ = _%
Triangle E 13__x _3B = _LL‘!Z,_
Combination  F (qu')'hti_x 3::'1 = Jl_l/z,
Rectangle G __Lx _2'__ = ._~24___
Rectangle H _Q_x _H:_ = _‘z‘_
Square | _H_'__X __EL =_16
14 Rectangle J 5 x __3_ = __US____

Answer Key: General Math - Booklet 5



Associative Blocks - Worksheet 1

Take out a set of linking blocks.

Build a figure that is two blocks long, three blocks wide, and four blocks
high. It will look something like this:

This figure is called a rectangular solid. h

It's a three-dimensional,or 3D rectangle. f

In these lessons the size of the sides are always

fisted in this order: length, width, height. 5

This solid would be called 2 by 3by 4. t width
fength

How many blocks did you use tp build
this rectangular solid?

=l

ocks

Now build this solid.

This one is - _'Sl_ by _3_ by __2,
How many blocks will this solid take?

actual Q.#‘

guess

Compare the number of blocks you used for the first solid
to the number of blocks you used in the second solid.

What did you find out? 80% used the same 03“0\»11', 2&
bjocks.

Arrange the solid another way.  Draw a picture of your model.

toouldbe 3 _by 2 by A

What changes when you change the arrangement of the numbers?

The shape of the solid. locks
What does not change? -m()/-hﬂ-w‘ I'\(MY\(D?/T O‘Q IDOlS .

Associative Blocks - Worksheet 2

Length Width Height
Build another rectangular solid like this: 3 4 5
3 by 4 by 5solid

How many blocks will it take to bulld this
new solid? guess

The number of blocks you use to make a
rectang.ular solid Is called itsVolume.

What is the volume of the solid you just bullt? mlmks

Draw it when you are done.

Rotate your solid to make it Into a
3by5 by4solid. Drawit.

What i the volume of this soti¢? (a0 bleck g

Length Width Height
3 5 4

Rotate your solid to make it into a
4 by 5 by 3 solid. Draw it.

Lapgn Wiy Heigh
What is the volume of this solid? _(00) b\ooks

16

Associative Blocks - Worksheet 3

Here is a rectangular solid.
The length, width and height are
shown by the little numbers.

‘What is the volume of this solid?

6" Qb cu

cu." means cul
pe

Figure out the volumes of each of these rectangular solids.

> The volume is f'ﬂ cu.”

5" 'z"

4"
17
What would the volume of a 2 by 5 by 4 inch solid be? qo C

This is an aquarium. Draw
in plants and fish. Color it.
/. 1f one inch = one foot in this
drawing, about what would
the volume of this tank be?

2" 7/ ' 'L[‘2 c‘i

17
Answer Key: General Math - Booklet 5

Associative Blocks - Worksheet 4
Show You Know

Build a rectanglular solid.

Length Width Height
3x2x6 3 2

6
Draw it here.

How many blocks will it take to build this solid? Guess

36 blocks
What is the volume of the solid you just built? 3_(Q BLOC/LQS

Rotate your solid to make itintoa 2x 6 x 3 solid.

What is the volume of this solid? 36_blocks

N,

Rotate your solid to make itintoa 6x 2 x 3 solid. Draw it.

What is the volume of this solid? 36
Wocks

18

Draw it.



Finding Composite Factors from Prime Factors
Mystery Numbers - Worksheet 1

Mystery Number Prime Factors Composite Factors List

4| seze e 4 F 223

To find composite factors use theAssociative Principle to make diferent com-
binations of the prime numbers.
(3x 2)x(2x 2

8 x 4 =

Six and four are both Composite Factors of twenty-four,Record them on the
composite factor list.

Try another combination. 3x (2x 2x 2)
3 x 8 = 24

Eight is another composite factor of twenty-four. Record it on the composite
factor list.

A different combination; 2x (3x 2x 2)
x 12 = 24

Twelve is another composite factor of twenty-four Record it on the composite
factor list.

Here's a different set of prime factors. Solve all the problems and fill in the
blanks. List all the composite factors.

Mystery Number Prime Factors Composite Factors List
36 5022  AH6T02 188
(3x 3)x (2x 2) 3x (3x2x 2)
9 x 3 x 2
(3x 2)x (3x 2) 2x (3x 83x 2)
b x b 2 x
19

Finding Composite Factors from Prime Factors
Mystery Numbers - Worksheet 2

Here's a different set of prime factors. Solve all the problems and fill in the
blanks. Listall the composite factors.

Mystery Number Prime Factors Composite Factors

9D 5332 23049 10,R, 15,3045 5
(5x 3)x (2x 3) 2x (3x3x5)

I8 x _@ 2 x 45
(5% R)x (3x 3) 3x (Kx gx‘*?’_)

Ao x 9 3 x 30

5 5x (Zx 3x3)  Any more combinations? V10
X

Now solve a mystery number by yourself.

Mystery Number Prime Factors Composite Factors
©0 5322 2%6,0,12,15 20,303
ot SR S
x5
AU AR S
2x3
A e
Mystery Number Prime Factors Composite Factors
Ao 5,222 H R, 10,20
2.x2 Ax Ax
(5%);(1_) 515:(.2—_ 2
2AxExR2x Q)
20 R.ox R0

Finding Composite Factors from Prime Factors
Mystery Numbers - Worksheet 3

You're on your own now.

Mystery Number Prime Factors Composlte Factors
100 5,5,2,2 410, 20,50,25
Ex8)x (RxZ 5 4 (8 x2x2

T g

<£ﬁ):(%ﬁz_> %—x)((ié%:x&)

Mystery Number Prime Factors Composite Factors
250 5,5,5,2 £0,25,50, 25

552 y

@%):(:@ ) :g%xiﬁx\Ex@

2yx & x5 54
Sia g2 Edl- A

Wow! Five numbers.
Mystery Number Prime Factors Composite Factors

30 52222 42,00620 4D

,Xz X &,XZ.X X &_x&x X

(Qx L 1&) 5 (&g 2 2[@)

RxZyx B x2x2) RxEx2x2x2 )
A x A0 2 x 4

Finding Composite Factors from Prime Factors
Mystery Numbers - Worksheet 4
Find the mystery number from the prime factors that are given. What are the

Composite Factors? Try to do the work in the space given. If you need help, copy
the previous page and use one page for each problem.

Mystery Number Prime Factors Composite Factors

/9 3,3,2 _éj___‘ig

30 53,2 6,00,5,

[2 3,22 {2% e

&4 3,332 (o,i,_'_?;&'ZT

24
Answer Key: General Math - Booklet 5



Finding Composite Factors from Prime Factors
Mystery Numbers - Worksheet 5

Find the mystery number from the prime factors that are given. What are the
Composite Factors?

Mystery Number Prime Factors Composite Factors
150 5,5,3,2 60530, 50, 7525
10D 55,22 #10,20,25 5o
[40 7.5.2,2 4020 28,350

25

Prime Factors Meet the Associative Property
Worksheet 1

Find the Prime Factors of the number 30.

30
% 0 %

R 2xI5 33X
5 % ~
/S 3x5 /\

RKA

Now take those three prime factors you found and use the Associative
Property on them. Find all the ways to group the three factors,

(£x2)x 3 _=
1o X 3 =30

(2 x3)x & =
L X 48 =30

(£x3)x 2=
15 X 2 =_30

What happens when you multiply all the prime factors of a

number together? \/ouSQA— %(/\Q,OY‘%M y\u,m(ge,h

q0
(s
2%
What number has the prime factors 5, 3, 3, 27 90 Y, K,\q
s)
Prime Factor the number you found to see if the factors match. 3/\‘\3

Prime Factors Meet the Associative Property
Worksheet 2 :

Find the Prime Factors of the number 48.

48 32,22 2 |

Plesse pnake:
abig, fun
509 \glayermund,

When you multiply two prime factors of a number together, you get
what is called a composite factor. Sometimes you need o know not
the prime factors of a number but the composite factors.

Letf's say you were building a cage for a rat playground for a
children's zoo. The floor space in the cage can only be 48 square
feet in area and it must be a rectangle. You also need to provide 38
feet of perimeter around the edge so that a whole class of kids can
look in at the same time. What size should you teli the carpenters to
cut the sides?

To do this problem you need to know all the ways two numbers can
be multiplied together to make 48 square feet.

A good way to do this is to use the prime factors of 48 and see what
composite factors you can find. Forty-eight has 5 prime factors. Let's
find all the ways we can group those numbers together to find the
composite factors that will give us a cage of the right size.

We will do this on the next page. Below make a sketch of the floor
plan of a wonderful rat playground.

27
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Prime Factors Meet the Associative Property
Worksheet 3

Now, lets find all the composite factors.

List the prime factors of 48 here. 3__ 2__ 2_ 2.2
(3 x2) x(Rx 2x2) =
& x 2 -

v v

These numbers are composite factors of 48. Multiply them together.
What number do you get?

- 42

If you made the rat playground with the length and width using these
two numbers you would get an area of 48 square feet.

Use some 1/4 inch grid paper and cut out the cage that would be this
size, Paste it here.

©

What would the perimeter be? 22 " g
Does this number satisfy the needs of thezoo* ..~ ﬂ@
If not, try another arrangement.

(2 x2R)x(B2x2Ax2) =
H X 2, = 4t
Using these two numbers you would get an area of 48 square feet.
Use the grid paper to show this cage.
What would your perimeter be?

Does this number satisfy the needs of the zoo? - _ND
If not, go to the next page.

"t
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Prime Factors Meet the Associative Property
Worksheet 4

Try it with this arrangement.

2 X (8 x2 x =X

20 X A =
Using these two numbers you would get an area of 48 square feet.
Use the grid paper to show this cage.

o
Il

2

P
What would your perimeter be? 52
Does this number satisfy the needs of the zo0?

If, not try again. i

3 x (A x2ax ax2)
_ix i‘_ﬁ___ =

Show this cage. 33
What is it's perimeter?
Does this one work?

3

What size does this cage ha\;éjto be? l@. )(3

29

Prime Factors Meet the Associative Property

Worksheet 5 /A

CRa T,

This time the cage must have an area of 60 square feet and a perimeter of 34
feet.

First, Prime factor the 60. Prime Factors are _5, _3_, _&, _2,

Use ali four prime factors.
2x(5x 3x2 )= 60
2 %306 2x 30 =60

Draw a picture of a rectangle.
/N p
5 v @ With a width of 2 and a length of 30.
/\
243 The area of this rectangle is 60.

The perimeter is 64. This is notthe
rectangle you are looking for.

Now try these: Put your prime factors in groups of 2.
(2x3) x (2x5) =
6 x 10 = 60.

Draw this rectangle. Area = 60

Perimeter = 5_2,__

Is this the rectangle you are

(p looking for? n0

30

Prime Factors Meet the Associative Property
Worksheet 6

Now try these: Put your prime factors in groups of
5x3) x (2x2) =
/5 x é = 60.

Area = 60

Draw this rectangle.
Perimeter = 32»

i 'L I Is this the rectangle you are
l; % looking for? _nQ
Now try these. 1>
3x (A x A _x_R )=60 Area=60
) Perimeter =
20 Is this the solution? _No

5x (8 x 2 x_2)=60 Area=60

Draw this rectarl;gle.
Perimeter = _3

5 Is this the solution? ?Leﬁ
12

31

More Rat Cage Problems

Hint: Think about perimeter in relation to area. Is the shape you are looking for long
skinny or more like a square?

Problem 3
The cage must be a rectangle with an area that must be 72 square feet
and a perimeter that must be 44 feet.

What is the length and width of the cage?
_ 18 feetlong and _/;['_ feet wide.
Problem 4

The cage must be a rectangle with an area that must be 140 square feet
and a perimeter that must be 78

What is the length and width of the cage?
feet long and feet wide,

Problem 5
The cage must be a rectangle with an area that must be 180
square feet and a perimeter that must be 54 feet.

What is the length and width of the cage?
feetlong and __ /2. feet wide.

Problem 6
The cage must be a rectangle with an area that must be 72 square
feet and a perimeter that must be 34 feet.

What is the length and width of the cage?
feet long and 9 teet wide.

Problem 7 Advozy! Be patient, 360 has many factors.
The cage must be a rectangle with an area that must be 360

square feet and a perimeter that must be 84 feet.
What is the length and width of the cage?

34 feet long and l& feet wide.

Answer Key: General Math - Booklet 5



Averaging: Manipulative
How many are in each stack now? g
So the average number of baskets you made this week is E] . 3 5

Relationships: Halving and Doubling the Dividend
Worksheet 1 quotient

divisor l dividend

Use this process when solving these problems.
1. Solve the first problem.

Look D
2.z %  atthe second prob!em.

4. Solve the second problem.

Think about the pattern.

Based on your pattern, write your predicted answ
You will not need the second line yet.

5. Check back,

Look again.
B D
T

Look again to see if your prediction was correct.
If it Is not, figure out why.

Solve this problem.

Solve this problem.

,‘_._,., Check back.

4112 c? % '—-(U——- Look agaln
<u> @

Check back.

)9 ¢

Look ' Look again,
s i 5
@
36

Relationships: Halving and Doubling the Dividend

Worksheet 2

quotient

divisor | dividend

When | double the dividend the quotient
Expiain why it makes sense that this is so. Answer in comp!ete
sentences. Use the words divislor, dividend, and quotient when

on. Edit
siqu ing Hhe same. The,

so the quo‘\o%" is also fwo

descnbmg what iIsg
The d msor is

Fwo fimes lu.rge,r

times lavger, TF

Check back.
Lock agaln.

o

89
)8} ¢

Check back.
Look agaln.
o~

L)
9)e) s

Check back.
Look again,
Praad o

s ®

88
8

dividend is

I haove 5 frrends and 10

apples, eadh Friend gofs 2 apples. £

TF there
Yhen each

are 20 opp les and Sh\\ 5 friends,

G’\em\ 8@45 N-,-apples uJ(ML‘/\,LS dou,‘ol?,.
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Relationships: Halving and Doubling the Dividend

Worksheet 3 quotient
Solve this problem. divisor I dividend
Check back.

Lok &> Lookagain
& wB 0T o 5
Check back.
Look
& SO

Look agaln.
When | cut the dividend in half, the quotient_15 "\CL\‘F .

)6)
§)8)

What happens if you have a remainder?
Does it double too?
What would you predlct?

3R! GR2

Try it

v 3]16 32 san 413 4[26
RCheckback

o u(, “I Look again.
- cl B
= >

Opps! What happened here? The quotiant of 19 + 4 Is four with a remainder
of three. If you double that for 38 = 4, you would get a predicted quotient of
elght remainder six.

What s the problam of having a remainder of six when you are

d!vidlng by four? There 15 one group of M in
oo e indey ¢

Use the second fine in the prediction Box to regroup your answer.

8 r6 would regroup to 9 r2.
9 r2 would be your new predicted answer.

38
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Don't worry Hf this dossn't
make sense at first, You'll
get It with practice.

5

Relationships: Halving and Doubling the Dividend

Division on Grids - Worksheet 4
Use Cuisenaire Rods to build these problems.

EXQmp'es
5 Prediction }O
5|25 (0 5| 50
@R‘ Prediction 2 IQ\ RZ
4]25 R 2R | 4l 50
gR' Prediction M
3125 3150
2R\ Prediction 5
2125 2150
5 Prediction 50
1] 25 1| 50
What Is going on here?
0] 25 Coat divdeloy @ | 0] 50

39
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Relationships: Halving and Doubling the Dividend
Worksheet 5

Py i Check back.

"l:go‘lg__‘ @ Look again.
5,20 ¥ = 5[40 T
=

Relationships: Halving the Divisor
Worksheet 6

quotient

divisor i dividend

First, solvegnly this probem. 8|48

Then, use the patterns to get all other answers.
Use the pattern going down and across.

8148

EIS

———>8ré§_

N2 1 \I/
448 T 4 b?‘i
N N7
2148 —> 2|96
N Ad

48

—

—_— 1/[9%@'

3"\' Lok ,,_ i R E‘he;kba'ck.
5008 (&= ook again.
m $50 [ | ok 3%
» B

Rg 4... g R'7 Check back.

Look @ S Look again.

9| 26 @ @ — —— 9|52 T T
T

A‘(R‘ S — R? Checkback.

; Look % ! Look again.
417 @@ Y
4134 = o

3 .

RY o Preditanswer R™ Check back.
JLook (& Look again.
sf2a 88 |_ __| 5[z =3
s

g “_;-@ pY Check back.
[l ,-[:90,.‘5-\ @ } Lcici( agiin.
6|36 == — —] 870 ET

&

Check your answers with a calculator.
Did your patterns give you the correct answers? Awy

41

Relationships: Halving the Divisor
Worksheet 7

Do not do these problems yet. Just examine them.

24| 24

\'/ 2
12[24

quotient

divisor ‘ dividend

You can see here that the divisor is being cut in half as
you go down the column,

The less the divisor the TNOTE. _the quotient.
Do the problems now.
If you halve the divisor, then you dmblLthe quotient.

Relationships: Doubling the Dividend - Hol\/;ng Divisors
Worksheet 8 Division on Grids

J
e{—z%

Explain why this makes sense. IE 24

lesore o

divided amen ﬁ%?ﬂopl&)e,adm Son
lapple - I 25 opples aredivided by 12
\L g P@Pk‘ ersonaels Rapples.
3] 24 anount han Aivid&d stayed the same
bud Ahe anount of people washalved 50

Use your patiems and the Cuisenaire Rods to help you find the answers.

eoch person got 2 times more,
We alsp looked at patterns of doubling the dividend.

g
624 —— 6%

You learned that:

The less the divisor, the 1NOr€, the quotient.

The more the dividend, the _nore _ the quotient.

When you half the divisor, you du\x\a\e_ the quotient.
When you double the dividend, you doggb\e. the quotient.

On the next pages we will put these two patterns together.

42

G (2. 24}
6136 — 6|72 — 6| 144
AT 24 48
3| 36 3! 72 3| 144

4136

g 3%

zl 36 2 l 72 21144
36 2 144

1|36 1

72
0] 36 0172 0 144

Answer Key: General Math - Booklet 5

— 4|72

N
o



Relationships: Halving the Dividend
Worksheet 9

quattent

divisor { dividend

1. Solve these problems. 2, What patterns do yau see in the problems given?

% .
4 [—‘32 Dividend n pes
dnooby hal£: Divisor ﬁa\{s the same,,
4116 Is cutin half?,
5 cutin hal .
n Tt 1s also gt in half
41 8§ 4. Atthe bottom of each problem set there Is a problem with
{ no numbers given. Use the patterns to fill in what problem
ylu
Explain what happens If the divisor is kept the same and
the dividend Is cut in half? .
The gucthient 0oes

would come next in the series. Then find the answer. The
12 down by half

very last one Is a challange for you to figure out.
5160

3. What happens to lhe slze of the guotient when the dividend

o

-3

. Prove It with an example you make up.
Choose an evan number for a divisor.
Choose a dividend that the divisor
goes Into evenly with no reminders.
Hint: Use a times chartto find
good numbers.

7. What did you find ounT_he__‘agﬁem
s[1s Mtk&‘ﬂﬁ_%ﬂﬁﬂn%{j&&i
by hal

1
.sl’rlf{/z'z iscut inhall i .

8. It you halve the dividend
it will the quotient.

4
G| N3
4

b| RN
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Relationships: Descending Divisor - Division on Grids
Worksheet 10

Use Cuisenaire Rods to build these problems

Use your doubling pattern.

7
7 [49 —> 798
R RT
5|’4%_— S 6(_9“8L
R R2
5[49 —> 5[0o8
R} 2 R2
4ﬂ%— > 4[08
R a0 R%
3 [49 —> 3[08
KR
2(%— —> 2!—9%@_
9 8
1 a9 —> 1]'%—'

What happens to the quotient when the divisor goes down?

T+ 3e+s \anger-

45

Relationships: Descending Divisor Worksheet 11

1. Solve thase problams. 2. What patterns do you ree?

Quatierts qet larger. Dividends
are all the Wis0

12124
are smaller.

@

What happens to the size of the quotient when the divisor
goes down?,

Tt g0es Up.

. 8o, the less the divisor,
the ey the quotient,

What will happen to the quotient if you raise the dividend,
and keep the divisor _\-e same?

Ttwill ge \cxme)r

@«

ﬂw%‘;‘m

Evample:

s[5
sTo
M5~
S35

212 6. Do an experiment to find out.
Choose a divisor and keep it the
same. Try increasing the
dividends and see what happens
fo the quotient.

7. The more the dividend,
the _INOT®, _the quotient.

46
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Relationships: Multiplying Dividends
Worksheet 12

quotient

divisor | dividend

2. Study each set of two problems. How are the problems in
l each palr relaled?

1. Solve these problems.

Ty jb Ay de_,nd is mults phgibs}‘()w“
Wisor isthe same
4118 3. V\{rggll grzrx‘l;%ms do you notice in the answers In each pair of
S - suqmm)ﬁﬁ@m \arger
R —

2 4|4
6|12 4. Hclv_vr many fours are in forty?

€N

Now let's make this dividend 4 times larger.
- 40x 4 = 160. 160
6 48 5. Wh t'happens to the quotient? 4

Y8318

Use the pattern to If needed, use Base Ten Blocks to find the answers.
predict the answer,

3

(How can you use this panerr(;? to find the answer to the

second problem In each pal N
Mﬂp*gmq@mmmn
| (o]
51| 80 3| 60
X 80
5| 320 3| 240

AV

7121

z
71|84

| NS

You make a pair now.
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Relationships: Multiplying Dividends
Worksheet 13

quotient

divisor | dividend

2. Study each set of two problems. How are the problems in
each pair related? |
+€A’\ .

1. Solve these problems.

210 viden] 15 : \CA
| The. divisgc,slo#s the same.
2 ! 20 problems?

3. What patterns to do notice in the answers in each pair of

Tbﬁ_mumimjmg_lﬁigen

e/
S E—
2
316 4. How many fives are in twenty? 520
Four.
Now lets make this dividend 10 times larger. ALO
20 x 10 = 200,
3 I 60 What happens to the quotient? _}_ 51200
~— Tds multiplied bylen-

Use the pattern to Use the Base Ten Blocks to find the answers.

predict the answer.

Relationships: Show You Know
Worksheet 14

1. Solve these problems.

24[48

Make your own
that follows the

same pattern. AWV
Explain why this makes sense.
£ U sfays the 1

The less the divisor,
the _MOre,  the quotient.

same and the divisor gefs 1 l;
12[48 snaller; that means the 8o
6[ 48 sizeoﬂhe%rogps being
Whal's next in the pattern? 5 ing Sma. : M 1b
S8 Du he;ve ober P 8
to 90 up. RW

5. Usetha pattem in tha first set of problems to predict the
dividend In the last problem.

Make your owr that follows this pattern, EXO-“'\P Ies:

( 3 (" How can you use this pattern to find the answer to the )
2 second pyoblem in each pair}
: 2| 8 3 9
[ "'l each quotient by ten.
4 8 Multh g‘y q 7 g ©
0 2 { 16 3 l _18
4| 80 5] 25 5]15 |
\ J 50 30 6 I—L
EN 3| 3b
5| 250 5| 150 2|32
, g 3 Pl
You make a pair now. \/
AW 2 l b4 3| 2
48 l l 49
Number Patterns: Functions - Worksheet 2 Number Patterns: Functions - Worksheet 3
Thrones Thrones - Graph 1
Throne 1 needs 1 cube. @ X Y y50
Throne Cube
Boxes
Throne 2 needs 3 cubes. 1 1 45
2 3
3 5
4 7 40
Throne 3 needs 5 cubes. 5 ]
6 7]
Function |Y =2~ 35
Record the number of cubes Throne 4 needs on the chart,
Write what th'e boy did as a mathematical function, . 30
First,he e rh
Thenyhs, way 0 b seal.
Xs the Throne number. Y is the total number of Cube Boxes used. 25
Continue the pattern to Throne 6.
20
How do you calculate the total number of Cube Boxes ysed in a Throne?
M@&Mmmmbmm@mwm.
What do you think the graph will look like? Sketch it. Do not put in the nurm- 15
bers. Then graph it on the following page. AWV g’J
>
: 1 Q3 10
Note: The linedoesndl pass |7/
rgm, Q
thr 9 9 35
X
X o Throne
51 52

Answer Key: General Math - Booklet 5



Number Pattems: Functions - Worksheet 4 - Graph It Number Patterns: Functions - Worksheet 5
Table 1 Table 2 Graph ft -Table 1
X y X y
0 8 0 2 %0
1 11 1 7
2 14 2 12 45
3 17 3 17
! 20 i 22 40
5 23 5 21
6 2o 8 32
function y=3x%+%3 function ly-gx+42 35
50| I58 50 | 262
Table 4 30
Table 3 Do it backwards,
Get the points off of Table 4.
X y 25
X y
0 3
1 0
p 5 1 5 20
2 7
3 16 3 3
3 24 " 0 15
5 32 5 3
6 40 6 |5 10
4 Hg 7 17
function |y=(y4)% g 19
50 |"392 s 2 5
10 | 22
function |y=2%+] 2
0 2 3 K 5 b
53 | 54
Number Patterns: Functions - Worksheet 6 Number Patterns: Functions - Worksheet 7
Graph ft -Table 2 Graph It -Table 3
50 50
45 45
40 40
35 35
30 30
25 25
20 20
15 15
10 10
5 5
0 | 2 3 H 5 e 7 3 0 { r 3 4 5 [
55| 56

Answer Key: General Math - Booklet 5



Number Patterns: Functions - Worksheet 8
Graph It -Table 4

Number Patterns: Functions - Worksheet 9 - Tables
Complete the tables.

Table 1 Table 2
50 X y X Yy
45 0 4 1 2
1 9 2 4
2 16 3 6
40 - 3 25 4 8
Vi 4 3 5 lo
35 , 5 44 6 12
i 6 b4 7 | 4
30 7 function |y= ()a2)* function Jy=2X
/ 50 | 27704 50 100
2 / Table 3 Table 4 AWV
Make your own.
/ X y X y
20 .
v 1 5
4 2 9
15 £
r 3 13
. 7 17
10
5 2\
6 25
° 7 24
function |y=Hx+!
L
h %0 201
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Internal Angles of Triangles - Worksheet 1
Here is a neat pattern to investigate.

1. Take a regular size piece of paper (8 1/2 x1).
2. Turn it sideways.
3. Draw a dot somewhere along the top edge.

4. Using a ruler draw a line from the dot to the lower
left-hand corner.

5. Draw a line from the dot to the lower right-hand corner
6. Cut out the iarge triangle.

7. Shade in all of the three vertices (corners) of the triangle.

4
L

9. Put the three shaded corners together and tape them
to a colored piece of paper

8. Tear of all three vertices.
AY

10. Repeat twice but draw the dot in a different place along
top edge.

12. Tape each set down on the colored piece of paper

Internal Angles of Triangles- Worksheet 2

The shaded vertices you tore off of each triangle are called Internal Angles of a
triangle.  They are called this because they are the angles on the

1g0”

. o
15. What was the sum of the Internal Angles of each of the triangles? ‘30

14. How many degrees are in a straight line or half of a circle?

Try it with the small friangles you cut of f the papers while you were making the

big triang(es What did you fipd out? .
The paifern s True. vor odl '\'rwm%le,s.

16. Does this pattern work on all triangles? S/QS
Rule of Triangles

o
The sum of the Intemal Angles of ANY f{riangle will always be L%O s

Use this rule to figure out the missing angles. The missing angle is labeled
with an X.

13. What patterns do you notice?

jlqu_‘( al\ come outas half
circles. They ol\ moke o

11. Remember to shade in the vertices before you tear them
of f of the big triangle.

S‘\‘migh‘r line ot Yhe fop.

- isosceles
& right right c. I%B% d. scalene
isosceles Isosceles 750 <- 15" o
+/s 5
‘1 . 125
x=_ 45 i CL 180
*lt%OS equilateral -%i
* ?n?: [r!izrt:?zngle at x)"’-".—g f K
isosceles
x=_28 -
y= 35 x= 4o Thea ustb
y= _b0 * e it is on 1505~
colesTrionde S0 xard y .
59 60 ore each 5%
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Area of Triangles - Worksheet 1

Use a geoboard.
Make rectangles and triangles like this with rubber bands:

Caaa
. o YA
P .
.o . « v e
.

What is the
108

54

54

6]

64

32
32

80
40

X @ m o m o O W »

40

¢

Area of Triangles - Worksheet 2

N

.
N\

Moo

= Y (NN <
N fHE NG

What is the area? A __48
g 48

c 35

p 28

g 35

£ 52

48

G

Write how fo find the area of a triangle in pattern language
‘E:'XH—:—Z or1/2BxH or LxW +2or 1/2Lx

Area of Triangles - Worksheet 3 Area and Perimeter: Parallelograms - Worksheet 1
This rectangle has an area of 48 _ squares. praw a triangle with an area You already know how to figure out the area of a rectangle. Put that knowledge
Draw a triangle with 24 squares. of 50 squares. to work to figure out how to find the area of a parallelogram.

This rectangle has a length of 4 This parallelogram has a length of 4
and a width of 2, and a width of 2.
\ 4 4
N
N 3 /
} o
} o : /
Draw a triangle with an area of 32 squares. .
On the grid below draw and then cut out a rectangle. Rearrange and fransform
the rectangle into a parallelogram. Draw the parallelogram here.
= "
mXam pk: g
T i 2
| ! i /4
i Y 0
| Sl / sh |f
Vi 7 S ,
Draw three difflerent triangles each with an area of 24 squares. ,’ ' _4
Wiite all the factors U / ! /
= of the number that —
\ = will help you.
1y 48 )
\ \ B On the grid below draw and then cut out a square. Rearrange and transform
\ 2 x 24 the square into a parallelogram. Draw the parallelogram here.
N 38 x 18
\
4_x 12
I
S ox 8 . / : i
[
Box 8 ! I e I
]
x I O | Ghl
R - ¥ lw
_ X !
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Area and Perimeter: Parallelograms - Worksheet 2
P

[3)
W(i‘/) - whewmmho el
?
What Is the area of the rectangle? 8 CM?What is the perimeter? 12cm

o

What is the area of the parallelogram? 8 CIM?what is the perimeter? “_1_?__5
cm

i
i
v

LT e S N A
i
i
¢
b

DT T T PP s SR Y e

v
v
1]
t
dmemedeencbasnskanns  femdeaes
v
¢
i
»

R .

Area of the rectangle. 20 CM? perimeter of the rectangle. _18 cm
Area of the parallelogram. 20 cm®erimeter of the parallelogram. =19 cm

Ry, "-:—“-
NN
7]

~v2a of the rectangle. 12 CM? Perimeter of the rectangle. 16 cm

Area of the parallelogram. 12 CIMPPerimeter of the parallelogram.=16.5 cm

What parts of a parallelogram must be measured to give you the two
numbers you need to caiculate the area?

The length of the bottom line and the distance from the lower
corner to the top line, called the height.

Explain how to find the area of a parallelogram.

Measure the base and the height and multiply them together. Or
take the product of the base and the height.

Explain how to find the perimeter of a parailelogram.
Add together the length of each side.

Area and Perimeter: Parallelograms -Worksheet 3

] | i)
\ ] \
y ) A
[s \
. w
Z
HNakelyoh i L]
ri F
Base Height Figure Area Hypotenuse Perimeter
13y Qu 4 7 U 10u? 4 46.units
9u 5U &g 45 u? 5% ¥ g 29units
20u 5u ¢ 100u? 7 U2 ¢ 54 units
9u 9u p 81w 93U | 37.units
120 7Zu & 8442 Bu® g 40units
12 4 74U F 84 u? 8u? ¢ 40units
68

67
Area and Perimeter: Parallelograms
Worksheet 4
Calculate the area and perimeter of each figure. 6
4
4
4 Perimeter ___16 U
Area U2
Perimeter __ 20 U
Area 24 2

Perimeter __19.5 U

o

122
Area Z]z Perimeter __12.4 U
8 8.5 z Area 5
6
3 2.8 2 Perimeter ___18.8 U
‘ Area 12 + 2 =14 U
8
? Perimeter 14 y 6
45 5 Area 8 12
\ 4
4
5.6 2 g4y
B
2y
2 2 Perimeter ___33.6 U
< Area A8 u?
1 perimeter __ 29.6 U
Area 3612
69
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