Lesson 1.1:
Variable Expressions.
Learning objectives for this lesson – By the end of this lesson, you will be able to:

· Evaluate algebraic expressions.
· Evaluate algebraic expressions with exponents.
California State Standards Addressed: Algebra I ()

Introduction – the language of algebra
In algebra we study numbers and how they relate to each other. In this Algebra course, it is presumed that students have mastered the basic principles of arithmetic. In arithmetic, only numbers and their arithmetical operations (such as +, −, ×, ÷) occur. In algebra, numbers and quantities are often denoted by symbols (such as x, y, a, b, c…). These are called variables –the letter x, for example will often be used to represent some number. The value of x, however, is not fixed from problem to problem. The letter x will be used to represent a number which may be unknown (and for which we have to solve) or it may represent a quantity which is know but is subject to change throughout the problem. 
This is useful because
:

· It allows the general formulation of arithmetical laws (such as a + b = b + a for all a and b), and thus is the first step to a systematic exploration of the properties of the real number system.

· It allows the reference to "unknown" numbers, the formulation of equations and the study of how to solve these (for instance, "Find a number x such that 3x + 1 = 10").

· It allows the formulation of functional relationships (such as "If you sell x tickets, then your profit will be 3x – 10 dollars, or f(x) = 3x – 10, where f is the function, and x is the number the function is performed on.").
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Example 1 
Write algebraic expressions for the perimeter and area of the rectangle shown right.

To find the perimeter, we add the lengths of all 4 sides. We can start at the top-left and work clockwise. The perimeter, P, is therefore:

P = l + w + l + w

We are adding 2 l’s and 2 w’s. Would say that:

P = 2 × l + 2 × w
You are probably familiar with using “ · ” instead of “ × ” – you may prefer to write:
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It is customary in algebra to omit multiplication symbols whenever possible. For example, 11x means the same thing as 11·x or even 11 × x. We can therefore write the expression for P as:
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Area is length multiplied by width. in algebraic terms we get the expression:

A = l × w
(
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There is no simpler form for these expressions (expression in this case is a term meaning a mathematical formula or recipe). They are, however, perfectly general forms for the perimeter and area of a rectangle – they work whatever the numerical values of the length and width are. We would simply substitute in values for the length and width of a real triangle into our expression for perimeter and area. This is often refered to as plugging in values. In this chapter we will be using the process of substitution to solve expressions when we have numerical values for the variables involved
1.1.1. Evaluate algebraic expressions.

When we are given an algebraic expression, one of the most common things we will have to do with it is use it to solve for some 
Example 2

Find the value of 2x – 7 when x = 12
To find the solution, plug in the value x = 12 into the given equation – every time we see x we will replace it with (12). Note – at this stage we place the value in parentheses:


2(12) – 7 = 24 – 7 = 17
The reason we place the substitutes value in parentheses is twofold:

1. It will make worked examples easier for you, the reader, to follow.

2. It avoids confusing numbers which cannot be written without a multiplication sign:  2·12 ≠ 212.
Example 3

Find the value of –9x + 2 when x = –1
Solution: –9(–1) + 2 = +9 + 2 = 11
Example 3

Find the value of 
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 when y = –2
Solution: 
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Many expressions have more than one variable in them – for example the rectangle in the introduction has two variables – length (l) and width (w).
Example 

The area of a trapezoid is given by the equation
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. Find the Area of a a trapezoid with bases a = 10 cm, b = 15 cm and height h = 8 cm.

To find the solution to this problem we simply take the values given for the variables, a, b and h, and plug them in to the expression for A:
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- substitute 10 for a, 15 for b and 8 for h:
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- Evaluate bit by bit: (10 + 15 ) = 25;  
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Solution: The area of the trapezoid is 100 cm2
1.1.2. Evaluate algebraic expressions with exponents.

Example 

The area of a circle is given by the equation
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. Find the area of a circle with radius r = 17 inches.
Substitute values into the equation:
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- substitute r = 17 in:
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- π × 17 × 17 = 907.9207… We will round to 2 decimal places:

Solution: The Area is approximately 907.92 square inches
Rules for exponents:

[image: image15.wmf]ab

b

a

b

a

b

a

b

a

b

a

x

x

x

x

x

x

x

x

=

=

=

×

-

+

)

(

)

(

)

(


Homework Problems

1. Write the following in a more condensed form by leaving out a multiplication symbol:

  a) 2 × 11x

b) 1.35· y

c) 
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d) 
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♫ “Plug it in..


..plug it in” ♪

















� The uses of algebra adapted from Wikipedia.com\algebra
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