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Algebraic Reasoning

SECTION A Family Letter: Operations and Properties

[image: image3.wmf]Dear Family, 

The student will follow the order of operations, a set of rules that standardize how to simplify expressions.

	Order of Operations

	1. Perform operations within grouping symbols.

	2. Evaluate powers.

	3. Multiply and divide in order from left to right.

	4. Add and subtract in order from left to right.


Here is how the student will simplify an expression using the order of operations.

Simplify 32 • 6  4.

32 • 6  4
There are no parentheses so evaluate the power.
9 • 6  4
Multiply.

54  4
Add.

58

Simplify (5  22) ( 3  4 ( 5.

(5  4) ( 3  4 ( 5
Evaluate power.

9 ( 3  4 ( 5
Add inside parentheses.

3  4 ( 5
Divide.

3  20
Multiply.

23
Add.

Simplify 4 ( 4  4 ( 4  4 ( 4

4 ( 4  4 ( 4  4 ( 4

16  1  16
Multiply and divide from left to right.

17  16
Add.

33
Add.
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Algebraic Reasoning

SECTION A Family Letter: Operations and Properties, continued
	Property
	Words
	Algebra

	Commutative Property 
	You can add or multiply numbers in any order.
	5  6 = 6  5

2 • 9 = 9 • 2

	Associative Property
	When you add or multiply, you can group the numbers together in any combination.
	(3  6)  4
= 3  (6  4)

(4 
• 8) • 2
= 4 
• (8 • 2)

	Identity Property 
	The sum of 0 and any number is the number. The product of 1 and any number is the number.
	9  0 = 9

5 • 1 = 5

	Distributive Property
	A multiplier outside the parentheses of another operation can be applied to each number inside the parentheses before the operation is performed.
	7(3  5)
= 7(3)  7(5)


The following properties will also help the student simplify expressions. These properties apply to all numbers.

	Property
	Words
	Algebra

	Commutative Property 
	You can add or multiply numbers in any order.
	abba 
k • mm • k

	Associative Property
	When you add or multiply, you can group the numbers together in any combination.
	(ps) t
p(st)
(x • y) • z 
 x • (y • z)

	Identity Property 
	The sum of 0 and any number is the number. The product of 1 and any number is the number.
	x0  x
x • 1x

	Distributive Property
	A multiplier outside the parentheses of another operation can be applied to each number inside the parentheses before the operation is performed.
	d(ef)
 d(e)d(f)


Sincerely,

Algebraic Reasoning

SECTION A At-Home Practice: Operations and Properties
Simplify each expression using the order of operations.


1.
3 • 7  7  (6  4)2
2.
7,711 ( 11  25 • 4
3.
45 ( (3)2

4.
(84 ( 4) • 3
5.
(20 • 2)  (12 (3)
6.
63 ( 3  15

Decide if each equation is true. If not, write the correct equation.


7.
10  10 ( 10 = 2


8.
4 ( 6  4 ( 22 = 7


9.
(32  21  5) ( 7 = 5


10.
122 – (2  2 ( 11) ( 5 = 20


11.
5 ( 5 ( 5 ( 5 ( 52 = 1


12.
4  3 ( 2  8 ( 6 = 62

Answers:  1. 32  2. 601  3. 5  4. 63  5. 36  6. 87  7. no, 10 + 10 ( 10 = 11  8. no, 4 × 6 + 4 ( 22 = 25  9. yes  10. no, (122 – (2 + 2 × 11)) ( 5 = 24  11. yes  12. no, 4 + 3 × 2 + 8 × 6 = 58

Algebraic Reasoning[image: image5.wmf]
Family Fun: Shining Stars

Directions

Use any whole number, each of the four basic operations, and the order of operations to arrive at the total in the middle of the stars. Plot your answers on the points of the stars and move clockwise around the star, starting and ending at the apex of the star. Write the operation symbol being used in between each point. 

The 4-star is done for you.
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[image: image20.wmf]Use the numbers in the stars to come up with your own game that uses the order of operations. Give your creation to a friend and see if he or she can figure it out.

Possible answers: 10: 100 ( 10 ( 1 ( 5 ( 20 ( 100; 9: 3 ( 3 ( 100 ( 20 ( 15 ( 3; 16: 2 ( 8 ( 8 ( 8 ( 32 ( 2; 2: 2 ( 1 
( 6 ( 3 ( 4 ( 2; 0: 100 ( 100 ( 1 ( 4 ( 0 ( 100

Algebraic Reasoning
SECTION B Family Letter: Algebraic Thinking

Dear Family, 

In this section, the student will learn the basic building blocks of algebra, beginning with recognizing the difference between a constant and a variable. The student will learn to evaluate an algebraic expression by substituting a given value for a variable and following the order of operations. The student will follow the method below no matter how many variables are given in the expression.

Evaluate 5b  7 for b  6.

5b  7

5(6)  7
Substitute 6 for b.

30  7
Multiply before adding.

37

Add.

Evaluate 2n + 14 + 4/n for n = 2.

2n + 14 + 4/n
2(2) + 14 + 4/2
Substitute 2 for n.

4 + 14 + 2

Multiply and divide before adding.

20



Add.

Algebraic Reasoning
SECTION B Family Letter: Algebraic Thinking, continued

The students will have greater success translating word phrases into algebraic expressions if they remember these key points.

· Any time a phrase includes the words a number, those words are replaced with the letter chosen as the variable.

· The answer to an addition problem is the sum.

· The answer to a subtraction problem is the difference.

· The answer to a multiplication problem is the product. 

· The answer to a division problem is the quotient.

· Because these word phrases do not include the word is, each translates to an expression.

Being able to recognize math terminology is an important skill when solving word problems. Listed below are some key phrases that may help the student translate math words into algebraic expressions.

	Operation
	Key Word Phrases
	Algebraic
Expression

	Addition


	a number plus 7
add 7 to a number
the sum of a number and 7
7 more than a number 
	m  7

	Subtraction


	a number minus 10

10 less than a number

a number decreased by 10

the difference of a number
     and 10
	m ( 10

	Multiplication

(
	9 times a number

the product of 9 and a number
	9m

	Division

(
	a number divided by 12

12 divided into a number

the quotient of a number and

     12
	m ( 12 or 
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Sincerely,

Algebraic Reasoning
SECTION B At-Home Practice: Algebraic Thinking

As a lead-in to solving equations, the student will learn to combine like terms. Like terms are terms with the same variables raised to the same exponents. Combining like terms is similar to grouping objects that are alike.

Evaluate n  6 for each value of n.


1.
n  5
2.
n  15
3.
n  12
4.
n  27

Evaluate each expression for the given value of the variable.


5.
8y  3 for y  4
6.
11w  28 for w  7
7.
3t2  6 for t  4


8.
5b ( 8 for b  5
9.
7x  31 for x  2
10.
2m2  4 for m  3

Write each phrase as an algebraic expression.


11.
the difference of a number and 11
12.
the product of 5 and a number


13.
13 less than 3 times a number
14.
8 more than 5 times a number

Identify like terms.


15.
13a, 3a3, 3a, x3, 2x, 5a
16.
r2, 2r, 5s2, 5, 2r2, rs
Simplify.


17.
7x  5x
18.
2s  5s  2s
19.
14  4f  3f 3  8f  7

Answers:  1. 11  2. 21  3. 18  4. 33  5. 35  6. 49  7. 54  8. 17  9. 45  10. 22  11. n ( 11  12. 5n  13. 3n ( 13  14. 5n ( 8  15. 13a, 3a, 5a  16. r2, 2r2  17. 12x  18. 9s  19. 3f3 ( 12f ( 21

Algebraic Reasoning
Family Fun: Sea-Mail

Simplify each expression. Then put the letter of the expression above its value to answer the riddle.

b
13 ( 2 × 2 ( 22
c
2 ( 4 × 4 + 3
d
5 + 15 ( 7 ( 7
e
(8 ( 2)2 ( 1
n
(7 ( 22 + 7) × 22
o
(16 ( 5) × 2 + 2

r
3 + 18 ( 3 × 3 ( 3
s
5 × 3 ( 5 × 3
y
12 × 10 ( (6 × (3 ( 1)) + 1

How did the Vikings send secret messages?


_____
_____
_____
_____
_____
_____
_____
_____
_____
_____
_____

12
11
40
24
18
9
15
5
24
6
15

Answer: By Norse Code
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Vocabulary 


These are the math words we are learning:


algebraic expression�an expression that consists of one or more�variables, and may contain constants and operations


coefficient  the numerical factor in a term containing a variable


constant  a number that does not change in an expression 


evaluate  substitute a �number for a variable in an algebraic expression


term a number, variable, or a product of numbers and variables


variable a letter that represents a number that can vary in value
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Vocabulary


These are the math words we are learning:


Associative Property�property that states that when you add or multiply, you can group numbers in any combination


Commutative Property�property that states that when you add or multiply, you can do so in any order


Distributive Property  property that states that a number times a sum equals the sum of the products of that number and each addend


Identity Property  property that states that the product of 1 and a number and the sum of 0 and a number is that number


numerical expression  an expression made up of numbers and operations


order of operations�the rules that must be followed when simplifying expressions
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