Division can be demonstrated by the same example. How many groups of -2 can be made from -8?. Or,

_%:? The answeris 4. So :g—.—.4.

The Modeling Integer Operations Activity Sheet may be used for students to practice each operation.
Students can work in pairs using two-colored counters, number lines or pictorial models to find a solution
for each problem.

Additional Activities

The Algebra Lab. Middie School
Addition: Lesson 4, all activities

Subtraction: Lesson 3 and 5, all activities
Multiplication: Lesson 6, all activities
Division: Lesson 7, activities 1 and 2
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Name

Modeling Integer Operations Activity Sheet

Work with a partner and use counters and/or a number line to find a solution to each
problem. You may also draw a model to find a solution.

Find each sum.

1. 7+2 2. T+2 3. 7+(-2) 4. -7 +(-2)
Subtract by removing items.

5. -7~ (-5) 6. -3—5 7. 7—(-5) 8. 0—6
Subtract by adding the opposite.

9. -7—(-5) 10. -3—5 11. 7—(-5) . 12. 0—6
Multiply or divide.

13. 3 (-4) Three groups of Anegative four contains how many?

14. 6(-2)

15.  -2(9)

16. _13.2 Dividing -12 into three groups produces wha’; in each group?
17. 1—22 How many groups of -2 can be formed with 12 negative chips?

Think of a number line to find each answer:

-ttt
7 %6 5 4 3 2 1 0 1 2 3 4 5 6 7
18. -4 +9= Start at , move spaces to the
The result is
19. 5-8= Start at , move spaces to the
The result is
20. -2(3)= Start at zero. Move two spaces to the left, three times.
The result is
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1)

5)

9)

13)

14)
15)
16)
17)
18)
19)

20)

-4, 9, right, 5
5, 8, left, -3

-6

Answer Key
Obj. 19

Modeling Integer Operations Activity Sheet

2) -5 3) 5 4) -9
6) -8 7) 12 ) -6
10) -8 1) 12 12) -6
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Objective 20: Apply integer rules to add, subtract, multiply,
and divide.

Vocabulary

add
subtract
multiply
divide
addend
combine
positive
negative
product
quotient

Materials

overhead projector
transparent counters
calculators

Applying Integer Rules Worksheet

Integer Magic Square
student copies
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Language Foundation

1.

Ask students to name the basic mathematical

cperations. (addition, subtraction,

multiplication and division). List their

responses on the board. Tell them that there

is a word they will be seeing (write addend
next to the list). Explain that addends are

numbers used with one of the basic

operations. Ask students to look at the word

carefully to try to determine which operation

wouid have addends. lllicit addition.

(Underiine part of the word - addend.) Explain

that addends are the numbers which are

added together. Write the problem 15 +22 =

37 on the'board and have the students

identify the addends (15 and 22)..

Review vocabulary words as needed.
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Mathematics Component

Note: After working with integers using counters and number lines (previous lesson), students will now
develop a set of integer rules. Using integer rules will expedite performing operations on
Jarger numbers.

1. Begin by giving students examples of integer operations using counters and a
number line. Forinstance, -3+1=-2. )

« Start with three negative chips. O OO

e Add one positive chip, which makes a zero pair. ‘

» Two negative chips remain. O @

e Using a number line, model the same problem: Start at -3. Move 1 space to the right. The resuit

is -2.
—P
<] | I I H | | | | | | | | |
! i I I i [ I ! ! { o I
5

7 6 -5 -4 3 -2 -1 0 i 2 3 4

+  Ask students to think about the following problems and their answers. They can
use counters or think of a number line.

3+1= 4 Two positive numbers, added together, (3 positive counters added to
1 positive counter)... sum is positive.

3+ -1=-4 Two negative numbers, added together, (1 negative counter added to
1 negative counter)... sum is negative.

3+-1=2 Positive number is combined with a negative number, (3 positive
counters added to 1 negative counter)... the answer is the difference
of the two, and it is positive. Why?
OR
1+ 6=-5 Positive number combined with a negative number (1 positive counter
added to 6 negative counters)... the answer is the difference of the two,
but the sign of the answer is negative. Why?

- o Lead students through a few more examples of combining a negative and positive, so that they
can write a shortened set of rules:

DRAFT FAST Math Vol. 3 - OEIAS ESL, 1998 158



1) Positive plus positive.... add... answer is positive

2) Negative plus negative.... add....answer is negative

3) Positive plus negative....subtract....sign of answer is same as that.
of the addend which has the larger absolute value

*  Now try some larger numbers using a calculator. For example:
1000 + (- 20) = 980
20 + (-1000) =-980
-987 + -123=-1110

2. Developing the subtraction rule can be done by recalling the counters model which revealed that

subtracting is the same as adding the opposite: For example, -3 - (-1): @
¢  Start with three negative chips and take away one negative chip. A
O (take away)

+  Two negative chips remain. B-(-1=-2

Now mode! the opposite which is -3 + (1) O .
&

* Start with three negative chips.

B+()=2
« Explain that since one negative and one positive chip form a zero pair, the result is -2 just like in
the last problem. Therefore, -3-(-1)=-2 and -3+ 1=-2, so sublraction is adding the
opposite. Help students verbalize the rule:

» Add one positive chip. .

To subtract integers, change the subtraction problem to adding the
opposite, then follow the rules for addition.

4-(-1) The opposite of -1 is 1. Change problem to 4 + 1.
Positive plus positive;add; answer is positive 5.

-3-(-5) The opposite of -5 is 5; change problem to -3 + 5.
Negative plus positive; subtract; 5 has bigger absolute

value so answer is positive 2.

-3-18 The opposite of 18 is -18; change problemto -3 +-18.
Negative plus negative; add; answer is negative 21.
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18-12 The opposite of 12 is -12; change problem to 18 + (-12).
Positive plus negative; subtract; 18 has bigger
absolute value so answer is positive 6.

3. For multiplication and division model as needed, helping students recall that using the counters:
¢ 8 groups of -2 produces -16, so that 8 x -2 = -16
s -3 fourtimes produces -12, sothat-3x 4 =-12.
Also, they can recall that using the counters:
* -24 divided into 3 groups has -8 in each group, 0 -24 + 3 = -8.

+ To develop the set of rules for multiplication and for division, have students perform the following
operations using calculators and record the results:

2%x6= (12) Positive times positive = (positive answer)
2x-6= {(-12) Positive times negative = (negative answer)

2x6=__(-12) Negative times positive = (negative answer}
2x-6=__(12) Negative times negative = (positive answer)

* Next have the students try division using calcutators and recording the results:
36+-12=__(3) Positive divided by positive = (positive answer)
36+-12=___(-3) Positive divided by negative = (negative answer)
-36+12=__(-3) Negative divided by positive = (negative answer)

36 +-12=__(3) Negative divided by negative = (positive answer)
» Students should notice that the rules for multiplication and division are the same:

The product or quotient of two integers with the same sign is positive.
The product or quotient of two integers with different signs is negative.

« The Applyving Integer Rules Worksheet can be used for student practice or as an
assessment activity.
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Additional Activities

Problem Solving

1. Explain the idea of a Magic Square
* ltis a 3X3 grid
* A number is placed in each square so that when you add the numbers vertically and horizontally
they add the same number, the magic sum
¢ No digits are repeated

2. Challenge the students to create an integer Magic Square
e Create a Magic Square with the “magic sum™ of 1

e uses both positive and negative integers

e uses numbers between +9 and - 9

¢ uses a number only once

+ distribute the Problem Solving Activity Sheet
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Name

Applying Integer Rules Worksheet

Use the integer rules to find the answers to the following problems.

Rules for Addition

. Paositive plus positive.... add.... answer is positive
. Negative plus negative....  add.... answer is negative
. Positive plus negative.... subtract.... sign of answer is same as that of

the addend which has the larger
absolute value
Rules for Subtraction ‘

. Change subtraction to adding the opposite. Then follow the rules
for addition.
Rules for Multiplication
. The product of two integers with the same sign is positive.
. The product of two integers with different signs is negative.
Rules for Division
. The quotient of two integers with the same sign is positive.
o The quotient of two integers with different signs is negative.
Complete the chart to change each subtraction problem to a related addition sentence.
Then solve,
?Subtractioni Think Related Addition Sentence '
+3 - (+5) =The opposite of +5 is -5. [+3 + (-b) = -2 o
.4 =- (1) = :The opposite of -1 is 1. |-4 +1 = |
+9 - (+4) =§ The opposite of +4 is 1+9 + =
' i
'+5 - (-1) = The opposite of -1 is {45 + =
+4 - (-6) = The opposite of -6 is . + =
-2 - +7 = .The opposite of +7 is ] + =
-3 - (-5) =iThe opposite of -5 is : + =
18 - (+3) = The opposite of +3 is ] + = B

Find the sum or difference:
1. 14+ -38=___ 2. 79+ -36=___ 3. 99-127=__

4. -215-(-35)=___ 5. 350+ -40=___ 6. -170 - 70=____
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Applying Integer Rules Worksheet (page 2)

Find the product or quotient.

7.

10.

13.

12 x-5 8. 20x -3 9. -15x -4

-6x -5 11.  9(-4) 12. -21x-3

24 = -6 14, -14+-2 15. _-250
50

Write your own problems, then solve using the integer rules.

16.

17.

18.

Positive plus negative -- subtract -- sign of answer is same as that
of the addend which has the larger absolute value. +

Rules for Addition:
Positive plus positive -- add -- answer is positive. + =
Negative plus negative -- add -- answer is negative. + =

Rules for Subtraction:

Change subtraction sentence to a related sentence of adding the
opposite. Then foliow the rules for addition. +

Rules for Multiplication and Division:
The product or quotient of two integers with the same sign is positive.

-+

The product or quotient of two integers with different signs is negative.
+
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Name
Date

Integer Magic Square.

Create a Magic Square which follows these rules:
e “magic sum” of 1
* uses both positive and negative integers
* uses numbers between +9 and - 9
e uses a number only once

Problem Solving Activity
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Answer Key
Obj. 20

Applying Integer Rules Worksheet

Chart: Subtraction Think !*Related Addition Sentencei
+3 - (+5) ={The opposite of +5 is -5. [+3 + (-5) = -2 ‘
\4 - (-1) = |The opposite of -1 is 1. -4 + 1‘= -3
§+9 - (+4) ={The opposite of +4 is ’_4_ +9 + -4 = 5
i+5 - (-1) =|The opposite of -1 is _*1 45 + +1 _ +6
44 - (-6) =|The opposite of -6 is ¥6 . +4 L +6 _ 10 '
-2 - +7 = |Theoppositeof+7 is =7 .2 + 7 = -9 ]
i'3 - (-5) =1The opposite of -5 is +5 -3 + 5 _+2 ‘
518 - (+3) =IThe opposite of +3 is 3. -18 . -3 - 15 |

1‘) -24 2) -115 3) .28

4) -180 5 310 6)  -240

7).  -60 8)  -60 9 60

10) 30 11) -36 12) 63

13) -4 14) 7 15) -5

16-18) answers will vary
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Objective 21 : Recognize, define the characteristics of,
and use the associative property,
commutative property, properties of zero,
and inverse operations.

Vocabulary

associative property
commutative property
properties of zero
identity

inverse operations
factor

addend

Materials

Properties Activity Sheet
student copies

DRAFT FAST Math Vol. 3 OEIAS - ESL, 1998

Language Foundation

Associative can be related to ‘associate’. You
associate with friends in groups.

. Explain that property is something we own. it

belongs to us. If you own a bike, it is your
property. In math, a property is a mathematical
rule that helps make it easier to solve probiems.
The rule never changes. When working with
real numbers, there are some things that are
true about how the numbers “behave”. These
things are called properties.

Relate the word identity to I.D. Each person
has their own identity. They stay the same.
When we use certain identity properties in
math, the target number stays the same.

The word inverse is related to reverse. If you
put your car in reverse, it goes backwards. It
goes in the opposite direction. Ask students
for the reverse of right (left), top (bottom), up
{down). Explain that if something is inverted, it
is turned upside-down. In math, operations that
are opposite and undo each other are inverse
operations.
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Mathematics Component

1.

DRAFT FAST Math Vol. 3 OEIAS - ESL, 1998

Commutative Properties of Addition _and Multiplication

Addition:
Begin by writing the following on the board:
1) 17+36+3 2) 26+18+4 3) 12+19+8 4) 9+57+21
Ask students to find the sums, by working from left to right.
1) 17+36=53 ... and... 53+ 3=56
2) 26+18=44 .. and ... 44+4=48
3) 12+19=31 ... and ... 31+8=39
4) 9+57=66 .. and... 66 +21 =87

Now ask students if they can think of a faster way to solve 17 + 36 + 3.

What if we added 17 + 3? 20 + 367 Could we do the problem mentally if we

added 17 to 3 and then added 367

What about the second problem? 26 + 18 + 4 Who can think of a faster way

to solve this problem. Can we use only mental math? (26 + 4=30; 30+18= 48)

Discuss the last two examples. Explain that changing the order when we add sometimes enables
us to do the problems mentaily.

Ask students if the answer was different or the same when we changed the order of the addition.
(Same) Reinforce the idea that no matter in which order the numbers are added, the answers are
the same.

Explain that in mathematics, the Commutative Property allows us to change the order of the
addends. As in the firstexample, 17 +36+3 = 17 + 3 + 36. The Commutative Property of
Addition states that changing the order of the terms does not change the sum.

Tell students that one way to remember this property is to think of the word commute. If you
commute to schoo! by walking 3 blocks south and 4 blocks west, you have traveled 7 biocks.
When you go home, you walk 4 blocks east and 3 blocks north. The distance is the same either
way. (3+4+7 4+3=7) The Commutative Property is useful in addition, as we have seen,
because it allows us to change the order of addends to make it easier to find the sum.

Multiplication:

Now put the foliowing examples on the board:

1) 2 x 37 x5=____ 2) 5x13 x 2 x 3=__
Ask students to use paper/pencil to work these problems from left to right. Check answers
together.

Explain that working these problems from left to right is difficult. Changing the order of the
numbers produces problems that can be worked mentally.

1) 2x5x37=10x37 = 370 2) 5x2x13 x 3= 10x39 =30
Expiain that the Commutative Property of Multiplication states that you can muitiply

numbers in any order.
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As we can see, the operations of addition and multiplication are commutative. That is, changing
the order of the terms does not change the sum or product.

Associative Properties of Addition and Multiplication

Put the following problems on the board:

1) (36+10)+5 = 2) 5x@2 x17)= 3) 15+(25+9+11) =
Ask students what the parentheses mean. (Do this group first.)
Ask if it would matter if we grouped the numbers differently.
Ask one student to work the first problem out loud as it is shown, adding 36 + 10 first and then
adding 5.
Ask a second student to add the 10 + 5 first and then add the 36.
Compare answers and point out that the answers are the same.
Check with students to see if numbers could be grouped differently in the other two problems
and whether it would affect the answer.
Explain that the Associative Property for addition and muitiplication is what aliows us to
change the order. It is similar to the Commutative Property.
The Associative Property states that changing the grouping of terms in an addition or
multiplication problem does not change the sum or product.
In the first problem above, it might be easiest to add the 36 and the 10 first, as shown. Why?
(Multiples of 10 make adding easier.) .
Ask students if the grouping in the second problem above is the easiest. (Most will say no.) Why?
(Muttiplying 5 x 2 first would give us 10 and multiples of 10 are usually easier to multiply.)
Discuss the grouping of the last problem, emphasizing that there is not a wrong or right way to
group them; however, some groupings may make it faster or easier to get the answers quickly.
Tell students that one way to remember what associative means is that students may associate
with many different friends. You can sit between two friends and say the same thing first to one
and then to the other. The result is the same no matter which friend you speak to first.

identity Properties of Addition and Multiplication

Addition:

Ask students what 5 + O is. (5)

Continue with several more addition problems involving 0.

Ask students what they have noticed about adding with 0. (When zero is added to any number,
the sum is the same as the original number.)

Explain that the number zero has a special addition property. When zero is added to any number,
the sum is identical, or the same as, the original number. For this reason, the number zero is given
a special name and is called the additive identity. The original number keeps its own identity.
The identity Property of Addition states that the sum of any number and zero is the original
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4.

5.

number. Subtracting zero from a number does not change the number either, but remember that
subtraction is not commutative. (24 -0=24 but 0- 24 = -24)

Multiplication:

¢ Ask students what number 6 x 1 equals. (6)

» Continue with several more multiplication probiems involving 1.

* Ask what students have noticed about multiplying by 1. (When any number is multiplied by one,
the product is the same as the original number.)

» Explain that the number one in multiplication has a special préperty. It is like like the Identity
Property of Addition, but it applies to the number 1 and is used when multiplying.

¢ When any number is multiplied by one, the product is_ the same as the original number. For this
reason, the number one is given a special name and is calied called the multiplicative identity.

» Therefore, the Identity Property of Multipiication states that the product of any number
and one is the original number.

14x1=14 14x 3=14 Why? (3/3=1)
3

Muitiplication Property of Zero

+ In multiplication, the number zero also has a special property. Ask students to suggest what they
think the Multiplication Property of Zero states. Hint: What happens when we muitiply a
number times 07 (The product will aiways be 0.)

1) 14x0=0 2) 27x0=0 3) 1,555,444 x0=0

Review and Application to Inverse Operations

« Before you ask the students to practice identifying and using the properties, help them recali that
addition and subtraction are inverse, or opposite, operations, as are multiplication and division.

Investigate the Commutative, Associative and Identity and Zero Properties as they relate to

inverse operations as follows:

1) We know that addition is commutative; that is, the order does not change the sum.
Examples: 7+4=11 4+7 =11

Ask: Is subtraction, which is the opposite of addition, also commutative?

Examples: 7-4=3 4-7= -3 (Subtraction is not
commutative.)

2) We know that mulftiplication is commutative. The order does not change the product.
Examples: 5x4=20 4x5=20
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Ask: Is division, which is the opposite of multiplication alsc commutative?

Examples: 20 - 4=5 4 +20=.20o0r1/5 (Divisionis not
commutative.)
6. REVIEW:
"« Review the Associative Property of Addition. Remind them to think of the word
associate.

Examine the Associative Property using subtraction and division probiems:

Examples: 49-(27-14)=36 (49-27)-14=8 (Subtraction is not
associative.)

24+(6+2)=8 (24+6)+=2 = 1.50r11/2 (Division is not
associative.)

« Review_ the ldentity Property of Addition which states that the sum of any number and 0 is
the original number. Discuss its application as it relates to its inverse which is subtraction.
(Subtracting zero from a number does not change the number either, but remember that
subtraction is not commutative. 24 -0 =24 but 0-24 =-24)

* Review the identity Property of Multiplication which states that the product of ény
number and 1 is the original number. Discuss its application as it relates to the inverse of
multiplication.

(Dividing a number by one does not change the number either.)

* Review the Multiplication Property of Zero which states that the product of any number
and zero is zero. Investigate zero as it relates to division.

Remember, 24 + 0 is undefined. If 24 could be divided by zero, using inverse operations, there

would be a number which could be multiplied by zero to get 24. But there is no factor which can
be multiplied by zero to get 24 as a product. Therefore, division by zero is undefined.

Remember, 0 + 24 = 0. Zero cupcakes divided among 24 people means O for each!)

7. Distribute the Properties Activity Sheet so that students can practice identifying
and using the properties.
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Name

Properties Activity Sheet

Name the property shown by each statement:

1. 17+22=22 +17

2. 12x46 =46x 12

3. 89 +0=289

4. 89x1=89

5. 89x0=0

6. (8+4)+5=
8+ (4+5)

7. (43x2) x5=
43 x (2 x 5)

Use the properties to find each sum mentally.

8. 36 +48 + 14 9. 28+0+11.2
10. 29+14+ 71 11. 4x35x50
12.  (1.35)(27)(0)(13) 13. 274,345 x 1

Complete the following statements:

14. The Commutative Property applies to the operations of
and . It states that the order of terms does not change
the sum or product.

15. The Associative Property states that the terms can be grouped in any order
in problems or in -__problems, without
affecting the sum or product.

16. What number is known as the additive identity? Adding this to a
number does not change the number’s identity.
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Answer Key
Obj. 21

Properties Activity Sheet

1 Commutative Property of Addition

2 Commutative Property of Multiplication
3. Identity Property of Addition

4. ldentity property of Multiplication

5 Muiltiplication Property of Zero

6 Associative Property of Addition

7 Associative Property of Multiplication

8. 36+ 14+48=98 S. 14
10. 29+71+14=114 11. 4x50x35=7000
12. o 13. 274,345

14, addition, multiplication 15. addition, multiplication 16. 0
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Objective 22: Recognize, define the characteristics of,
and use the distributive property.

‘Vocabulary

properties
multiplication
distributive
addition
subtraction
handicapped

Materials

Three Crabs
Parking Garage

transparency

Distributive Pr
student copies

DRAFT FAST Math Vol. 3 OEIAS, ESL, 1998

Language Foundation

1. Review the word property from the previous
lesson.

2. Explain that distribute means to give
something (or pass something out) to each
person. Tell students that the word
distributive comes from the verb to
distribute. Distribute a sheet of paper to each
student, as an example. Ask students for other
examples of items which can be distributed:
books, worksheets, playing cards, cookies, etc.

3. The word handicapped is used in a word
problem conceming parking spaces. If
students are not familiar with this word, show
them the following symbol. Tell them that
whenever they see this sign, the space is to be
used only by persons who have a handicap, or
physical disability.
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Mathematics Component

1. * Begin by putting the Three Crabs transparency on the overhead, pointing out the claws and legs.
* Tell the students you want to know how many claws and iegs are on the 3 crabs altogether. Have
a few students come up and show how they could find the answer. (30)
* Show students that each crab has 2 claws and 8 legs.
* Explain that when we count the total number of claws and legs, we can think about it
two different ways.

Write on the transparency:

Each crab has 2 claws and 8 legs.
How many claws and legs all together?

(crabs claws) + (crabs  legs)

\ | |/

1) (32 + (3e8)= ?
6 + 24 =30

OR

crabs (claws + legs)

AW,

32+8) =
6+24 = 3)

» Point out that both methods produce the same answer.

* Review the word distribute by using the foliowing example. Say, “l will
distribute some counters to each of you.” Walk around the room and give each student 2 red
counters and 1 yellow counter.

.« Say, “How many counters did | distribute?”
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s Write the problem two different ways:

(students red counters) + (students yellow counters)

o

Ex: (15¢2) + (15e1) = ?
30 + 15 =45

OR

students (red + yellow)

N |/

152+ 1)
15(3) = 45
* HMave students find the sum of all counters distributed and cbmpare with the

answers above.
*  Ask which method seems easier to do? Why? (Most students will say the second way is faster

because it is easier to do mentally.)
+ Explain that both problems produced the same answer because of a special rule calied the

Distributive Property. This rule states that for all numbers, a, b, andc .

a(b+c) = (ab) + (ac)
and
- a(b -c) = (a)- (ac)

+  Go over additional examples of addition and subtraction distributive problems and compare to see
if answers are the same.

415-3) (4215)-(4+3) Same answers?
16(18-8) ____ (16+18) - (16 8) Same answers?
3216 +4) (32+16) + (32 ° 4) Same answers? -
8(40+5) _____ (8240)+(8+5) ____ Same answers?
227 -7y (227)-(2+7) Same answers?

2. Write 9 ¢ 12 on the board.
« Ask if anyone can think of an easy way to find the answer using the distributive property.
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* Explain that the distributive property allows us to separate 1.2 into two numbers. Although any two
numbers whose sum is 12 would work, 10 and 2 make mental multiplication easier.
(9«10)+(9°2) or 9(10+2)

Note: Some students may relate to separating 12 into 10 plus 2 because in Spanish and
French, some numbers are named that way. For instance, in Spanish and French, the
number seventeen is named “ten and seven” and the number eighteen is named
“ten and eight.” ‘

e  Write 3(42) on the board.

e  Ask if anyone can think of an easy way to find the answer using the distributive
property. {Try to elicit (3 x 40) + (3x 2).}

« Explain that the distributive property aliows us to separate 42 into 40 + 2 and multiply each
part by 3.

3. Display and read the foliowing problem on the Parking Garage transparency.
A parking garage has three levels. On each level, there are 80 regular parking spaces
and 10 handicapped parking spaces. How many parking spaces are there altogether?

¢  Ask students to help you write a problem to find the number of parking spaces aitogether. Lead
students to understand that two possibilities include 3(10 + 80) and (3 x 10) + (3 x 80). Write
these two methods on the transparency.
4. The Distributive Property activity sheet can be used for further practice. You may
want to do the first few problems together.

Additiona! Activities

Assessment
Ask students to work with a partner to create situations which can be written as distributive problems.
Have students draw or write the problem. Then ask them to solve their own problems on a piece of
paper. Have them exchange their word problems with another group so they can solve and check
each other's work.
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Three Crabs

Look at these crabs carefully. Each crab has claws and legs.
How many claws and legs do they have altogether?

P claw

leg
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Name

Distributive Property

Fill in each blank with the number that makes the statement true.

1.  8(43)+8(7)=843+__ )=8(_)=

2. (13x27)+(13x13)=13(__+_ )=13(_)=

Use the distributive property to find each answer mentally.
3. 7(68) + 7(12) = 4. 8(31) + 8(19) =

5. 4(109) = 4( + ) = 6.  2(27) = 2 +_ )=

Write a_distributive problem for each situation, then solve.

7. Carlos bought two pairs of pants for $29.99 each and two shirts for
$19.99 each. How much did he spend altogether?

8. Last week Soon Je ran 5 miles three times. This week she ran 5 miles four
times. How many miles did she run altogether?

9. Maria earns $8.00 per hour. She worked 7 hours on Monday and 8 hours on
Wednesday. How much did she eam altogether this week?

EXTENSION:
10. Last Thursday and Friday, Twan drove 7 miles to school, 4 miles to soccer

practice after school, 6 miles to Tom’s house, and 13 miles back home. How
many miles did he drive altogether?
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Parking Garage

Parking

1N

AN

A parking garage has 3 levels.
Each level has 80 regular parking spaces
and 10 handicapped parking spaces.

How many parking spaces are there
altogether?
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Answer Key

Obj. 22

_ Chart in math lesson:
4(15-3) _48 (4x15)-{(4x3)_48
16(18 - 8) __160 (16 x 18) - (16 x 8) _160
32(16 + 4) __640 (32x16) + (32x4) _640
8(40 + 5) 360 (8 x 40) + (8 x5) _360
2(27 - 7) _ 40 (2x27)-(2x7)_40
Distributive Property Activity Sheet
1. 7 8(50) 400
2. 27 + 1313(40) = 520
3. 560 4, - 400
5. 100+ 9, 436 6. 20+7,
7. 2($29.99 + $19.99) = $99.96
8. 5(3+4)=35
9. 8(7 + 8) =$120
EXTENSION:

10. 2(7+4+6+13)=60
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Objective 23: Identify and Extend Number Patterns

Vocabulary

. pattern
sequence
odd
even
term
arithmetic
geometric
sequence of squares

Materials

Sequences
student copies
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Language Foundation

1.

A pattern is a regular, systematic repetition; it
can be numerical, visual, or behavioral. Let
students give examples of visual or behavioral
pattemns with which they are familiar. Tell them
that in this lesson, the pattems are numerical.
By finding the rule for these patterns, they can
predict what number will come next and next
and next, as the pattern continues and repeats
itself in the same order or sequence.

Review the word term. Tell students that in

this lesson, each number in a sequence will be
called a term.
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Mathematics Component

1.

Write the following on the board:
1 3 5 7 9 11

* Ask students what the next number would be. (13)

*  Ask how they knew this. (Responses may vary: the pattern is add two or the set of odd numbers.)

» Explain that this is a number sequence because the numbers are arranged in an order and each
number follows the previous number according to a ruie. The rule for this sequence is add 2.

*  Write on the board the following:

2 4 6 8 10 12 _

*  Ask students what the next number wouid be. (14) Ask how they knew this. (Responses may
vary: the rule is add two or the set of even numbers.)

« Explain that this is a number sequence because the numbers are arranged in an order and each
number foliows the previous number according to a rule. The rule for this sequence is add 2.

*  Ask how these two sequences can have the same rule (add 2) and be different sequences. (A
sequence also depends upon the starting number. These two sequences have the same rule
but different start numbers. A number sequence is defined by the rule and the starting number.

e Explain that each number in a sequence may be called a term.

Write the following sequence on the board :
' 1 2 4 8 16 32
e Ask if this is a number sequence? (YES; because the arrangement of numbers follows a rule.)
e Ask students what the next term would be. (64)
* Askwhat the rule is. (multiply by 2)
e  Ask what the starting number is. (1)
¢ Ask students to generate the first five terms of a sequence with the same rule but a start number
of 3. (3,6,12,24,48, ..)

Write on the board the following sequence: .
1024 512 256 128 64 32
* Ask if this is a number sequence? (YES; because the arrangement of numbers follows a rule.)
¢ Ask students what the next term would be. (16)
e Ask whatthe rule is. (divide by two or multiply by one-half)
+  Ask what the starting number is. {1024)
* Ask students to generate the first five terms of a sequence with the same rule but a start number

of 1. Have them write the terms as decimals and fractions. (1, .5, .25, .125, .0625, ...) and

1 1 1 1 1
(1,2. T 8 18 33 )

e Ask students which representation they prefer.
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4. Explain that there are many different kinds of sequences:

« Arithmetic sequences are sequences that are formed by adding (or subtracting) a constant.

« (Odd numbers are one example of this type of sequence. They are an arithmetic sequence that
starts with 1 and always adds 2.

» Demonstrate this sequence on the board and allow students to extend it.

« Even numbers are another example. These are an arithmetic sequence that starts with 2 and
always adds 2 to each term to get the next term. - ’

* Demonstrate this sequence on the board and allow students to extend it.

+« Geometric sequences are sequences that are formed by multiplying (or-dividing) by a
constant.

+ Place this sequence on the board (1, 2, 4, 8, 16, 32, ...). Explain that it is a geometric
sequence.

o Ask students what each term is multiplied or divided by to get the next term. (It starts at 1 and each
term is multiplied by 2 to get the next term.)

»  Ask students what kind of sequence (1024, 512, 256, 128, 64, 32, . . . ) is. (Geometric)

e What is the starting term and what is the rule? (Starting term is 1024 and the rule is divide by 2.)

5. Distribute the worksheet Sequences. If students need more practice, do a few items as a class.
When students are ready, have them work with a partner or independently. This worksheet could be
compieted for homework.

Additional Activities

1. After students complete and correct the worksheet, have them find the triangular numbers by
making outlines similar to that for the sequence of squares. However, instead of making squares,
they make triangles (or staircases) as shown below.

_
O I [ [

1 3 6 10 15 - 21

« When they have found the sequence, ask them to try to describe the pattern.

it is quite a challenge to try to write an expression for the nth term where “n” is the figure number:

02+ n
2 2
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* You may want to let students practice evaluating the expression to verify that it works for the first
ten terms and to find other later (nth) terms (e.g., the 50th).

2. Explore the Fibonacci sequence which starts 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, . ..

* Can they determine the rule? (A term is the sum of the two previous terms.)
+ Have them find out about this unique sequence by doing a littie research
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Name

Sequences

The items below are all part of arithmetic or geometric sequences. Study them to
determine the rule. Use the rule to help fill in the missing vaiues. Then record the
rule, the starting term, and whether each sequence is_arithmetic (A) or_geometric (G) in
the appropriate columns. '

Start ' Type of
Part of Sequence Number Rule Sequence

1 1 5 25

2 1 4 7

3) 11 15 23

4 4 12 36

5 5 20 80

7) 1000 =100 10

8) 100 60 36

9) 23 32 41

10) 15 145 14

11) 4 9 14

12) 6 14

13) 3 17 31

— 0 ————
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Page 2

Start Type of
Part of sequence Number Rule Sequence

14) 1 3

16) 5 11 17 23 29

16) 3 3 3 3 3

17) &5 10 15 20 25

18) 10 9 8 7 6

19) 1 1 10 100 1000

1 1 1 2 5

6 3 2 3 6 :
(Hint: find common denominator)

20)

SQUARE NUMBERS

On a separate piece of paper (graph paper), outline a square whose four sides are
each 1 cm in length. Beside this square, outline a second square whose four sides’
each have a length of 2 cm. A third outlined square should have sides with lengths of
3 cm. Continue until you have outlined the square having sides with lengths of 10 cm.
For the squares you have drawn, determine the number of small squares inside each
one and record these numbers on the lines below.

istsquare 2nd 3rd 4th 5th 6th Tth 8th gth 10th

On the following lines, rewrite each of the above amounts as some number to the
second power (squared). ' -

istsquare 2nd 3rd 4th 5th 6th 7th 8th oth 10th

Explain on the back of this paper why this sequence is NOT arithmetic or geometric.
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Answer Key

Obj. 23
Sequences
Start Type of
Part of Sequence Number Rule Sequence
1) 1 5 25 125 625 1 x5 G
2) 1 4 7 10 13 1 +3 A
11 15 19 23 27 1 +4 A
4) 4 12 36 108 324 11 X3 G
5) 5 10 20 40 80 5 X2 G
6) 1 3 9 27 81 1 - x3 G
7) 1000 100 10 1 A 1000 =10 G
8) 100 60 36 21.6 12.96 100 X.6 G
9) 5 14 23 32 41 5 +9 A
10) 15 145 14 135 13~ 15 -5 A
11) 4 9 14 19 24 4 +5 A
12) 6 8 10 12 14 6 +2 A
13) 3 10 17 24 31 3 +7 A
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Answer Key

Obj. 23
Start Type of
Part of sequence Number Rule Sequence
14) 1 0 -1 2 -3 1 -1 A
15) 5 11 17 23 29 5 ] +6 - A
+or-1
16) 3 3 3 3 3 3 xor=1 AorG
17) 5 10 15 20 25 5 +5 A
18) 10 9 8 7 6 10 -1 A
19) 1 1 10 100 1000 A x10 G
20) 1L 2 3 -;— add 1/6 A
6 .3 2 3 )
(Hint: find common denominator)

SQUARE NUMBERS

On a separate piece of paper (graph paper), outiine a square whose four sides are
each 1 cm in length. Beside this square, outline a second square whose four sides
each have a length of 2 cm. A third outlined square should have sides with lengths of
3 cm. Continue until you have outlined the square having sides with lengths of 10 cm.
For the squares you have drawn, determine the number of small squares inside each
one and record these numbers on the lines below.

istsquare 2nd 3rd 4th Sth 6th Tth 8th Sth 10th

1 4 9 16 25 36 49 64 81 100

On the following lines, rewrite each of the above amounts as some number to the
second power (squared).

istsquare 2nd 3rd 4th sth 6th 7th 8th oth 10th
12 22 32 42 52 62 72 82 g2 102
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Answer Key
Obj. 23

Square Numbers (cont’d)
This sequence is not an arithmetic sequence because there is not one constant that
you can add or subtract to get from one term to the next.

It is not a geometric sequence because there is not one constant that you can
multiply or divide by to get from one term to the next.

(Note: This type of sequence which does not grow evenly each time is called a

quadratic sequence. You might want to ask students why this name seems
appropriate for this sequence.)
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Objective 24:

Represent Functions, Function Tables, and

Function Rules Using Arrow Notation

Voéabulary

function
input

output
function table
function rule
arrow notation

Materials

Chart paper
Markers/crayons

Input-Output Cards - 1 card per student (master
included)

Function Machine Worksheet
Function Machine Practice

student copies

Teaching Transparency 1.2, and 3
(function machines found in lesson)
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Language Foundation

1.

Imagine that you are working at McDonald’s. Your
job, or function, is filling food orders for the
customers. The amount of food you sell depends
on the customers’ orders. For example, one
customer might order & hamburger and french
fries, while the next Customer will want a
hamburger and a coke. What each customer
orders is the input. You must fill that order
according to the input. When you hand the food
to the customer, let’s call that the output. You
have filled the order for the customer.
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Mathematics Component

1. Ask the students if they have made popcom at home. Have the students give the basic steps invoived in
making popcorn (put popcomn in a pot/popcorn popper/microwave, add heat when you put it on the -
stove/plug in, out come fluffy popcorn).

+ Use the popcorn popper /microwave as an analogy of a function machine. In a function machine, what
goes in is altered and comes out in a different state.

*  Ask students what goes into the popcorn popper/microwave. (kernels) Expilain that what goes into the
function machine is called the input. The kernels are the input.

* Have students describe what comes out of the popcorn popper/microwave after it has been popped.
(fluffy popcorn) Explain that what comes out of a function machine is called the output. The fluffy
popcorn is the output. The output is still popcorn, but it looks different because it is in a different state.

* Review the entire analogy, using Teaching Transparency 1, to show that:
popcom kernels + heat in the popcomn machine = fluffy popped corn —

Heat
Popcorn ' Added . Fluffy
Kernels Popcorn
Input Function Output

* Have students think of other real-life examples. Share or record student examples.
(Use Transparency 1 to record ideas.)

Input Function | Output

2. Use Teaching Transparency 2. Have groups guess the rule for each function

machine.
Input Output Input Output Input Output
8 —¥» 5 0 —4» 7 : 2 — 6
9 ——4p 6 2 —p 9 3 —p» 9
10 — 7 4 —p 11 4 ﬁ-b 12
Rule: . (Subtract 3) (Add 7) { Muttiply 3)
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3. Have each student record a list of input humbers in the appropriate column on each of the Input-Output
Cards. Then ask them to write a function rule on the back of each card. (For example, add 3 or multiply by 2,
etc.) Have them apply the function rule to each of the input numbers to create a list of output numbers. Then
ask them to form groups of 4 students and exchange cards with others in the group to guess the rule on the
back of the cards.

4. Present the following input/output machine to the students. (Teaching Transparency - 2) Have students
discuss in their groups: “What could the function rule be? What else could it be? Find 4 function rules that
would apply.”

Input Output
Answer: N+0=N
6 > 6 N—O=N
6 —» 6 Nx1=N
6 —» 6 N+1=N

5. Present the following function. Explain that a function if a process that can be defined as input-output or as N
is the “input” and the function is the “output”. Complete similar charts as a group. (Transparency-2)

N N+2 N N x2 N (Nx2)-1
3 —¥P5 3
4 —P 6 4 4

—t 7 5

6. Inthe small groups, have students discuss the following and find at least 2 rules that work. Discuss as a total
group. (Transparency 3)

oaNeNIZ
COOQOpoO

(The rule could be N~N or N x 0)
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7. Using the Function Machine Practice activity sheet have students work in groups or as individuals to find at
least 3 input and output numbers for each of the following:

N+5
(N-3)+3
2xN)+5
Nx1/2
20-(N+2)

Additional Activities

Assessment
1. Have students complete the Function Machine Worksheet. Students may alsoTecord suggestions
they have for other students figuring out function rules.
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Input-Output Cards

Input

Output
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Name
Date

Function Machine Worksheet

Complete the following. For problems 1 and 2, choose any numbers for N.

1. N N + 10 2. N N x 10
3 N -4 4 N N2 ~ 1
3
4 4
12 5
100 5
5. N 6 N N =8
2 200 16
4 3
6 200 48
8 8
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Name

Date
Function Machine Practice
1) N-=+5 2) (N-3)+3
N N+5
3) (2xN)+5 4)

NIZ

5) 20 - (N + 2)
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Teaching Transparency -1

Popcorn
Kernels

Heat
Added

Fluffy

Popcorn

Function

input
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Function

(Student real-life examples)

Output
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Teaching Transparency - 2

Input | Output Input | Output Input | Output
8 ™ 5 0 4 7 2 6
91 6 2 —+%» 9 3 9
10— 7 4 —» 11 4 12

Input Output
6 —t—> 6
6 —t—p 6
6 —t—p 6
N N+2 N N x2 N (Nx2) -1
3 —»5 3 3
4 — 6 4 4
5 dp7 5 5
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Teaching Transparency - 3

N

2 0
4 0
7 0
11 0
15 0
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Complete the following. For problems 1 and 2, choose any numbers for N.

Function Machine Worksheet

(Answer may vary)
1. N+ 10
2 12
3 13
4 14
5 15
3. N-4
4 0
8 4
12 8
100 96
5. N N (100)
2 200
4 400
6 600
8 800
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Answer Key
Obj. 24

(Answer may vary)

N N x 10
3 30
4 40
5 50
6 60

N N2 - 1
3 8
4 15
5 24
6 35

N N+8
16 2
24 3
- 48 6
64 8
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Answer Key
Obj. 24

Function Machine Practice

1) N=5 2) (N-3)+3
N N=5 “ |
5| 1 9 | 2
10 2 121 3
151 3 15 | 4
3) (2xxN)+5 4) N x 1/2
1|7 2 1
2 |9 3 11/2
3 |11 4 2

5) 20— (N +2)

1 17
2 16
3 15

DRAFT - FAST Math Vol. 3 OEIAS - ESL, 1998 201



Obj. 25:

Vocabulary

number line
coordinate
plane grid
perpendicular
origin
vertical
horizontal
axis, axes
ordered pair
quadrant
piot

Materials

graph paper for each student
ruler for each student

Transparency - Coordinate Plane

Plotting Points Practi h
Coordinate Plane Practi heet
student copies

Language Foundation

1. Tell students the prefix ‘co’ means working
together (cooperate) If you coordinate a
party with a friend, you work together on the
plans. Pilots or captains give their location in
the air or on the sea using the coordinates
of direction on a map. Make up an example

(520 south, 1250east) Use a map to show
direction.Explain that coordinates in math are
two numbers that work together to show
location ona grid

2. Explain the various meanings of the words plain
and plane. (A wide expanse of land, something

that is not decorated, an airplane) In math, a
plane is a flat surface that can go onin all
directions forever. Give examples such as the
biackboard, the floor, a sheet of paper, etc.
Have students give further exampies of a
plane.
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Plot points on a coordinate grid.

Show students a plece of graph paper and tell
them this is a grid. Grids can be of any size
and are formed of lines that cross horizontally
and vertically. Use the example of a waffle,
waffle griddle (try to get a picture or borrow a
waffle maker), or a map with grid lines. Ask for
other examples of grids (the layout of streets in
a town, grid on Claris works drawing, etc.)

Show several symbols that are perpendicular.
{+, T,L, F, H) Tell students these lines are
perpendicular. Can they tell you what the

lines have in common? (intersect to form 900
angles) Show that on a grid, the lines are
always perpendicular.

Explain that the origin mans the beginning,
the point at which something starts.

If you are standing, you are in a vertical
position. Vertical means “up and down”. Have
students give examples of things that are
vertical. (flag pole, lamp post, etc.)

Horizontal is the opposite of vertical. f you
are laying down on the floor, you are
horizontal. Explain that where the sky meets
the sea is calied the horizon. Horizontal means
sideways. Have students give examples of
things that are horizontal. (person sieeping, a
picnic bench, etc.)

Pair means two, ordered means the
numbers in the pair must always be in a special
order. (first number, second number)

Tell students the prefix “quad” refers to four.
Quadruplets are four babies. There are four
quadrants on a coordinate plane.

. When we mark a poi'nt for an ordered pair of

numbers on a grid, we plot the point. We are
getting a location for that point.
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Mathematics Component

Warm-Up: Begin by asking students to recall the number line and how to graph points on the line.

1. Explain that a number plane is used to graph or locate pairs of points.

Review that the origin is zero, and that positive numbers are located to the right of the
origin, with negative numbers to the left of the origin.

.

(1 {
T

I | ] -l
1 ¥ |

-
r.
\J

<4 -3 -2 -1 0 1 2 3 4 5
The number line is used to graph or locate points.

The number plane consists of two number lines, one horizontal line and one vertical line. 1t is
called a Coordinate Plane.

Use the transparency master Coordinate Plane to show students the horizontal axis and vertical
axis which are formed by two perpendicular lines. Point out to students that since the

horizontal and vertical axes are lines, they have arrows at both ends.

Label the origin. Note that the origin is a common point in both axes. or coordinate grid.

Explain that a coordinate plane is used to graph ordered pairs of numbers. The two numbers
that we use to locate or piot a point on a number plane are called ordered pairs because we always
graph them in a certain way (or order). 203

~ The first number of an ordered pair is graphed on the horizontal axis. This is calied the x-

axis. Label the x-axis.
Review that positive numbers are located to the right of zero, and negative numbers are on the
left of zero. A number on the x-axis can be positive, negative, or zero.
The second number of an ordered pair is graphed on the vertical, or y-axis. Label the

y-axis.
Show that positive numbers are iocated upward from zero, and negative numbers are located
downward from zero.

2. Explain that ordered pairs of numbers are usually written in parentheses, separated by a comma. Write
these ordered pairs on the board or overhead as examples of ordered pairs.

2,3) (0,5) (-2, 4) (0,0) (-2,-1) (3, -2)

We can use a numbered coordinate plane called a grid to plot the points.

Say, “The first number is graphed on the x-axis and it is called the x-coordinate. The second
number is graphed on the y-axis, and is called the y-coordinate.” (x,y)

Practice placing each ordered pair on a transparency copy of the Numbered Coordinate Grid. For
(2,3), say, “start at the origin, then move two to the right, up three.” For (-2, -1) say, “start at
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3.

the origin, move two to the left, down one.”
Continue in this manner with additional examples.

Refer back to the original transparency master Coordinate Plane. Point out to students that we have
just plotted points using four directions (right, left,up, down) and that the coordinate plane is divided
into four sections.

Explain that the 4 sections are referred to as quadrants. Refer to the transparency once again
and point out the four quadrants. )

Point out that Roman Numerals are used to name the quadrants to distinguish them from other
numbers used for the ordered pairs.

Quadrant | is used most often in “real-life” situations such as street maps. Label Quadrant I. Show

that if a point is located in Quadrant | then both coordinates are positive. The directions used in
Quadrant | are “to the right and up.”
Quadrant 1l is located to the left of Quadrant |, and we locate points in Quadrant !l by moving “to
the left and up.” Label Quadrant |l.

Quadrant {lf is down from Quadrant il, and we locate points in Quadrant Ill by moving “to the left and
down.” Label Quadrant lil.

Quadrant IV is down from Quadrant |, and we locate points in Quadrant 1V by moving “to the right
and down.” Label Quadrant IV. -

Distribute Plotting Points Practice Sheet and have students practice plotting some points on

coordinate grids.

After students have had some practice plotting points that they have been given, practice naming
points that have already been placed on the coordinate plane using a transparency copy of the
Plotting Points Practice Sheet.

[ ]

Plot a point in the first quadrant and fabetl it “P", and ask students to determine point P’'s
coordinates. Stress that point P is located to the right, and up, from the origin. When students
identify how many spaces they have moved to the right and how many spaces they have moved
up, write the coordinates next to point P on the transparency {exampie: (2,3)].

Next, labei the origin point “O”. Ask students to determine the coordinates (0,0). Stress that itis
located zero units to the right or left, and zero units up or down. The first point was located in
Quadrant | (right, up), but points on the axes, including the origin, are not really located in any
quadrant. -

Next, plot a point in the second quadrant and label it “S”. Ask students to determine its
coordinates, then write the coordinates next to point S [example: (-4,1)], stressing four to the left,
up one.

Repeat this procedure and tabel a point in Quadrant Ill and Quadrant IV.
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At this point, review the following vocabulary words and concepts presented thus far, using a

transparency:

number line (horizontal only), points graphed the same as x-axis on coordinate plane
positive numbers - move to the right

negative numbers - move to the ieft

coordinate plane (horizontal and vertical), also called coordinate grid
horizontal axis - positive to the right, negative to the left (x)

vertical axis - positive up, negative down (y) .

both axes or lines are perpendicular and meet at the origin

ordered pairs - horizontal first, vertical second (x,y)

Quadrants |, I, Hl, IV —

Distribute graph paper to student. On the graph paper ask them to draw:

a coordinate plane, using rulers and labeling the x-axis and y-axis (placing arrows at the ends

of both axes since they represent lines)
label the origin

label Quadrants |, 1}, lll, and IV
y-axis
Quad. Il Quad. !
- orgm P x-ads
Quad. il Quad. IV
\{

In Quadrant 1, ask them to write “right, up.”

In Quadrant 1} ask them to write , “ieft, up.”

in Quadrant |ll have them write, “left, down.”
Quadrant IV should be labeled “right, down.”
Have students save their drawings tor reference.

Distribute Coordinate Plane Practice Sheet for students to complete in class or at home.
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Transparency Master

Coordinate Plane
A
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Numbered Coordinate Grid
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Name
Teacher

Plotting Points Practice Sheet

4

Coordinate Pairs (x,y) Y |

'Y

H P ~g O O

- N

.
w0
@

~J
(o))
0
L%}
'
D
~
D
—

XY

~N
\J

1234561788

x‘

0
N -

v
W

D 1 H

'
~J C
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¢
<

“ " l' l

H Dy 0 O

- N W

9 8-/654323.] 123456783

'
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[

o N b
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¢
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Name

Coordinate Plane Practice Sheet

Date
¢
A A
4
EEEEEDNEE 45

DRAFT FAST Math Vol. 3 OEIAS - ESL, 1998

Place the following labels on the
coordinate grid at the left:

X axis -

y axis

Quadrant |

Quadrant Il

Quadrant lli -

Quadrant IV

origin

Plot the following points on the
coordinate grid at the left. Label each
point with its corresponding letter.

A (3,5)

B (-4,2)
C (-2,-2)
D (5,-2)
E (0,0)
F (0,2)
G (-4,0)

Write the ordered pair for each point
that is plotted on the coordinate grid at
the left.

X s < c -
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Answer Key

Obj. 25
. » “ 7’"1' I
Plotting Points 9 .
Practice Sheet 8
7 |
6
5 9
31-@
2
re
ST 54 241234586783 >
-2
-3 ¢
4
5 ¢
6
-7 4
g .
I 1! SR v
“ ’"'l' l
g
8
7
6
5
4
3 ®
'Y 2
1
e 765232111 234567838 %
-2
-3 '
® 4
5
6
-7 '
S 8
of-o
m L v
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Answer Key (cont.)
Obj. 25

Coordinate Plane
Practice Sheet

rtert X axis

admant-Hi—Rgadrant—

QD

Write the ordered pair for each point
that is plotted on the coordinate grid at
the left.

T (3,3)

U (-5,1)
V (1,-4)
W (-2,-1)
X (0,3)
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Objective 26: Use a coordinate graph to plot functions.

Vocabulary Language Foundation

function table 1. Discuss the meanings of the word table.

function rule (Chart, piece of furniture) :

input - Tell students that in math a table is a kind of

output chart that we use in statistics and graphing, not

constant to be confused with a table that serves as

variable furniture.

equation

graph . Explain that graph' can_be a noun or a verb.

coordinate plane Ask students for examples of types of graphs
they have seen. ( bar, circle, line, picture} Show

Materials examples of graphs from USA Today to show
the extensive use of graphs in everyday life.

Coordinate Grid

transparency

Graphing Functions Practice Sheet
student copies

DRAFT FAST Math Vol. 3 OEIAS - ESL, 1998
{

212



Mathematics Component

1. Introduce the lesson.
+ Tell students that input-output tables or function tables can be combined with plotting
points on the coordinate plane to represent real situations.
¢ Use the following example:
1{ Tonya babysits for a family and gets paid $3.00 per hour, we can make a function table
and a coordinate graph to see how much Tonya is paid(output) depends on how many
hours she works (input). Since the coordinate plane often uses x and y coordinates, we
can say that Tonya’s pay is represented by the equation y = 3x, where x is the number of
hours worked, 3 is the hourly rate in doliars and y is the totai amount eamed. Connect the ideas of
function rules explored in lesson 24 and equations.

*  Set up the following input -output or function table with the class.

input Output
{Number of hour worked) (total amount earned)

1 3

2 6

3 . 9

4 12

5 15

*  From the function table, we can develop the following sets of ordered pairs and then plot these
points on a coordinate plane: (1,3) (2,6) (3,9) (4,12) (5,15)

+ Use_Coordinate Grid Transparency to draw an appropriate x and y axis. Plot the points and draw
a line to represent the function.

»  Ask the students why the line is in only the first quadrant.

2. Extending the above example.
« Change the above scenario to the following:
What if Tonya was paid $2 for her bus fare each day, in addition to her hourly rate?
» The equation would now be : y = 3x + 2 where X is the number of hours worked, 3 is the hourly
rate, 2 is the bus fare, and y is the total amount eamed
+ Create a function table to represent the new equation.

Input Function Rule Output
1 31 +2 5

2 3(2)+2 8

3 3(3)+2 11

4 3(4)+2 14

5 35y +2 17

» Ask students to tell you what points should be plotted: (1,5) (2,8) (3,11) (4,14) (5,17)
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*  Use Coordinate Grid Transparency to draw an appropriate x andy axis. Plot the points and draw
a line to represent the function.
¢ Ask the students to predict how much Tonya would earn if she worked 3.5 hours.

3. Another example

* Present the following exampie to the class:
The Guitar Club runs a car wash every Saturday at as local gas station to raise money for a field trip.
The gas station charges the club $20 each day for the use of the water and hoses. Club
members was cars for $5 each. Determine the amount of profit the club can make on a given
Saturday.

*  Work with the students to determine the equation which represents the function. y = 5x - 20,
where 5 is the amount charged for each car, x is the number of cars washed, 20 is the amount
paid to the station and y is the amount of profit or loss for that day.

»  Ask students to work in groups to create an appropriate function table. Below is an example:

input Eunction Ruie Output
0 5(0)-20 -20
1 5(1)-20 -15
5 5(5)-20 5
10 5(10) - 20 30
15 5(15) - 20 55
20 5(20) - 20 80

e Use_Coordinate Grid Transparency to draw an appropriate x andy axis. Plot the points and draw
a line to represent the function.

+ Ask the students the following questions:
sWhat does the point (0.-20) mean? (no customers, $20 loss)
sWhat does the point (20,80) mean? (20 customers, $80 profit)
*How many cars must be washed to “break even™? (no profit, no loss = 4 cars)

»  Ask students to think of additional examples of real life situations which can be represented by
functions and graphs.

4. Individual practice.

+ Distribute Graphing Functions Practice Sheet
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Transparency

Coordinate Grid
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Name
Date

Graphing Functions Practice Sheet

1. Bob earns $8 for every lawn he mows. Complete the table and the

raph.
grap 20
Table 20
. Function | Output/
Input/Time Rule Motr?eg = 60
1 8(1) g | & g
S 50
24 =
£ 40
40 =
; g
=
S 20
80 | =
10
0 >
0 5 10 15
# of yards
Graph
2. A box-making machine makes 5 boxes every minute. Complete the
table and the graph. 80
Time| Function Rule | Boxes 60
2 @
]
15 é
25 30
60
16
Y —p
0 5 10 15
Time
Graph (in minutes)
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3. Cheap Tickets Company sells concert tickets for $15 a piece plus a
handling charge of $5 per order. Complete the table and the graph.

160
Table
14
Tickets |Function Rule Money 12
1 15(1) +5 20 100
2 ‘ > 8
=
5 S 6
8 40
10 2
0 s
0 5 10 15
' Tickets
Graph

4. Create a table and graph to represent the following function:
Jorge can type 35 words per minute.

Table

Graph
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Answer Key
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Obj. 26
80
Table 7
Inout/Ti Function | Output/ 70
puvlime Rule Money | - 6ot
- % /
1 8(1) 8 | § V4
= 50
3 8(3) 24 |3 e
£ 40
5 8(5) 40 = J
> 30 [
8 8(8) 64 § 2
10 8(10) | 80 | = )
10{—
1) A L.
0 5 10 15
Graph
2.
80
Time| Function Rule Boxes 60
2 2(5) 10 -
>3
3 3(5) 15 :c;
5 5(5) 25 30
12 12(5) 60
16 16(5) 80
0 '
0 5 10 15
Time
Graph (in minutes)
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160

Table
14 7
Tickets |Function Rule | Money 12 /
1 15(1) + 5 20 1 (/
2 15(2) + 5| 35 28 /
A
5 15(5) + 5| 80 S 6 7
8 158) + 5| 125 a0
10 15(10) + 5| 155 2
0 L =
0 5 10 15
Tickets
Graph
4. Answers may vary slightly
400
Table
300 /
Minutes | Function Rule| Words |
1 35(1) 35 s
= 20
2 35(2) 70
5 35(5) 175
10 350 7
35(10) -~
15 35(15) 525 4
>
0 5 10 15
Minutes
Graph
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and Percent










