Algebra is a sort of language, and has its own vocabulary.
	



	[image: image1.png]Rational Number: A number that can be
expressed as the quotient of two integers.
Fractions, mixed numbers, decimals, and
integers are ll rational numbers, because
they may be expressed as a quotient of
two Integers.
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	[image: image3.png]Irrational Number: Some numbers cannot
be written as a quotient of two integers,
and these are called irrational numbers.

V2 =14142135...
T =314159..

The decimal form of an Irrationl number
does not terminate or repeat.






	
	

	


	[image: image5.png]Real Numbers: The numbers we use to
measure real-world quantities, such

as length, temperature, or volume,

are called real numbers. Al the rational
and irrational numbers make up the
set of real numbers. The number line

i a model of the set of real numbers.





	
	

	


	[image: image7.png]Variable: A letter that stands for a
number in a mathematical expression
is called a variable, because fts value
can vary.

In the expression 4n +7, n is a variable.





	
	

	


	[image: image9.png]Expression: A mathematical phrase
made up of variables and/or numbers
and operations is called an expression.
Here is an example:

2ab+3ab-a





	
	

	


	[image: image11.png]Terms: In an expression, the terme.
are the elements separated by the
lus or minus signs. In the expression
b+ 3ab - a, the terms are 2ab, 3ab,
anda.





	
	

	


	Coefficient: A number that appears before a letter in a term. For example, in the term 2ab, 2 is the coefficient

	
	

	


	[image: image14.png]Constant: A term that has only one.
rumber and no variables s called a
Gonstant, because it value docsn's
vary.

In the expression 2ab + 3b + 6,

the number 6 is a constant.






Learning  algebra is a little like learning another language. In fact, algebra is a simple language, used to create mathematical models of real-world situations and to handle problems that we can't solve using just arithmetic. Rather than using words, algebra uses symbols to make statements about things. In algebra, we often use letters to represent numbers. 
Since algebra uses the same symbols as arithmetic for adding, subtracting, multiplying and dividing, you're already familiar with the basic vocabulary. 
In this lesson, you'll learn some important new vocabulary words, and you'll see how to translate from plain English to the "language" of algebra. 
The first step in learning to "speak algebra" is learning the definitions of the most commonly used words.
Algebraic Expressions
An algebraic expression is one or more algebraic terms in a phrase. It can include variables, constants, and operating symbols, such as plus and minus signs. It's only a phrase, not the whole sentence, so it doesn't include an equal sign. 
Algebraic expression: 
3x2 + 2y + 7xy + 5
In an algebraic expression, terms are the elements separated by the plus or minus signs. This example has four terms, 3x2, 2y, 7xy, and 5. Terms may consist of variables and coefficients, or constants. 
Variables
In algebraic expressions, letters represent variables. These letters are actually numbers in disguise. In this expression, the variables are x and y. We call these letters "variables" because the numbers they represent can vary—that is, we can substitute one or more numbers for the letters in the expression.
Coefficients
Coefficients are the number part of the terms with variables. In 3x2 + 2y + 7xy + 5, the coefficient of the first term is 3. The coefficient of the second term is 2, and the coefficient of the third term is 7.
If a term consists of only variables, its coefficient is 1. 
Constants
Constants are the terms in the algebraic expression that contain only numbers. That is, they're the terms without variables. We call them constants because their value never changes, since there are no variables in the term that can change its value. In the expression 7x2 + 3xy + 8 the constant term is "8." 
Real Numbers
In algebra, we work with the set of real numbers, which we can model using a number line.
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Real numbers describe real-world quantities such as amounts, distances, age, temperature, and so on. A real number can be an integer, a fraction, or a decimal. They can also be either rational or irrational. Numbers that are not "real" are called imaginary. Imaginary numbers are used by mathematicians to describe numbers that cannot be found on the number line. They are a more complex subject than we will work with here.
Rational Numbers
We call the set of real integers and fractions "rational numbers." Rational comes from the word "ratio" because a rational number can always be written as the ratio, or quotient, of two integers. 
Examples of rational numbers
The fraction ½ is the ratio of 1 to 2. 
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Irrational Numbers
Some real numbers can't be expressed as a quotient of two integers. We call these numbers "irrational numbers". The decimal form of an irrational number is a non-repeating and non-terminating decimal number. For example, you are probably familiar with the number called "pi". This irrational number is so important that we give it a name and a special symbol!
Pi cannot be written as a quotient of two integers, and its decimal form goes on forever and never repeats.
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Translating Words into Algebra Language
Here are some statements in English. Just below each statement is its translation in algebra. 
the sum of three times a number and eight 
3x + 8 
The words "the sum of" tell us we need a plus sign because we're going to add three times a number to eight. The words "three times" tell us the first term is a number multiplied by three. 
In this expression, we don't need a multiplication sign or parenthesis. Phrases like "a number" or "the number" tell us our expression has an unknown quantity, called a variable. In algebra, we use letters to represent variables. 
the product of a number and the same number less 3 
x(x – 3) 
The words "the product of" tell us we're going to multiply a number times the number less 3. In this case, we'll use parentheses to represent the multiplication. The words "less 3" tell us to subtract three from the unknown number. 
a number divided by the same number less five
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The words "divided by" tell us we're going to divide a number by the difference of the number and 5. In this case, we'll use a fraction to represent the division. The words "less 5" tell us we need a minus sign because we're going to subtract five.
[image: image19.png]Classify each number: integer, real number, rational number, and
irrational number. More than one class can apply to each number.
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Write the expression for:
	the sum of a number and 6
	"A number" means a variable. Pick a letter - x is a popular one. "The sum" means you add, and what you add comes next, 6.
We can write this expression: x + 6

	12 times a number less 30
	Let's use a different variable, n. Twelve times the number is 12n. "Less" means you subtract one part of the expression from another. Be careful which part is subtracted from which. 
One way to write this expression is: 12n - 30


Inizio modulo

	Are these statements true or false?
	True
	False
	Feedback

	"Pi" is a real number.
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	2.52 is a real, rational number.
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	n + 5 is an expression for �the sum of a number and five.�
	[image: image26.wmf]
	[image: image27.wmf]
	[image: image28.wmf]



	3 is an irrational number.
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	�Twice a number divided by three� can be written as 2n - 3.
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	�Five decreased by twice a number� can be written as 5 - 2x.
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	�Ten less than a number� can be written as 10 n.
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	An integer is not a rational number.
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In the Language of Algebra, an equation is the basic number "sentence". An equation is a mathematical expression that contains an equals sign.


x-10=5


 x-2=4


x + 8 =12


 3X + 4 = 13
An equation is a mathematical sentence containing an equals sign. It tells us that two expressions mean the same thing, or represent the same number. An equation can contain variables and constants. Using equations, we can express math facts in short, easy-to-remember forms and solve problems quickly. 
Here are several examples of equations. You can think of the letters as containers, or boxes, that can hold different numbers. 
Example 1 
3z + 2 = 14       x - 9 = 20       p + 2p = 3
The most important skill to develop in algebra is the ability to translate a word problem into the correct equation, so that you can solve the problem easily. Let's try a few examples: 
Example 2 
A number n times 3 is equal to 120.
This is an easy one. The word "times" tells you that you must multiply the variable n by 3, and that the result is equal to 120. Here's how to write this equation: 
3n = 120
Here's one that's a little trickier.
Example 3. 
Ten dollars was two-thirds of the total money spent. 
What are we trying to find in this statement? The unknown amount is the total money spent. Let's call this m. We know that ten dollars is equal to two-thirds of m, so we can write the equation like this: 
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Example 4. 

Tim worked for 7 hours on Saturday and mowed 3 lawns. How much time, on average, did he spend on each lawn? 
Let the letter "t" represent the average time per lawn, the unknown value. Then, 3t  would represent the time to mow all three lawns, and we know that this is equal to 7 hours. We can write the equation like this: 
3t = 7 hours
[image: image49.png]Write an equation for each:
The sum of 5 and 3 more than 5 is 13.
Solution: 5 +8 =15

Five cards plus sales tax of $.43 cost $6.68.
Solution: bx +$0.43 =$6.68

Nine squared plus a number n is 89.
Solution: 9%+ n = 89




There are several tips to help you keep track of algebraic expressions.
What was that variable?
It's a good idea to write down what your variables mean. For example, write this equation: Today a boy is twice as old as he was 4 years ago.
Let b = the boy's age today
b = 2 (b - 4 years)
b = 2b - 8 years
b = 8 years
The boy is 8 years old today. A common mistake would be to get confused whether the answer was the age today or 4 years ago. Of course, this is a simple example, but as your equations get more complicated, it is very important to keep track of what your variables represent. 
Units
Remember to include units. If you have a real-world problem that uses units, keeping the units in the equation will help you figure it out.
For example, write this expression - The cost was $2.00 less than half of $5.00 
Let x = the cost
x = 1/2 ($5.00) - $2.00
x = $2.50 - $2.00
x = $0.50 or fifty cents
Without the units, It would be easy to lose track of what the answer of .5 meant. Again, this is a simple example, but as things get more complicated, it's important to keep units straight.
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