Math 24 Unit 1


Lesson 3

    

Objectives :
1. Students will review the exponents law including

1.1 students will be able to use the product law of exponents

1.2 students will be able to use to the multiplication law of exponents

1.3 students will be able to use the division law of exponents

1.4 students will be able to use the zero law of exponents

1.5 students will be able to use than negative exponent law

2.  Students will be all to understand a concept of rational exponents

3.  Students will be able to convert powers of the form of rational exponents into square or cube roots

4.  Students will be able to convert any radical to any exponent

5.  Students will be able to convert any fractional exponent into its radical form

Skills Inventory: 

Students at this point should be all to define a radical and any of the components of radicals identifying and labeling them. Students should also be able to express what a perfect square is and how to estimate the square root of a non-perfect square.

Estimate to one decimal place without a calculator the value 108
Introduction:
Last lesson we did squares and square roots now we move to powers:
2³ - power  2 - base  3 - exponent

2³= 2 x 2 x 2  (-3)4 = -3 x -3 x -3 x -3

a3= a x a x a

 m5= m x m x m x m x m

Other skills that you'll be able to do this unit are to take a number of expressions that use of exponents on the literal coefficients or variables and to manipulate and simplify them to their easiest form.  In order to do this we will employ the use of certain exponent laws which you've learned in previous math courses.

Body:
Multiplying powers
When simplifying powers that have the same base and are being multiplied together we review the basic concept of what a power is to identify the process. Numeric coefficients are multiplied as normal.
b3 x b5 = (b x b x b) x (b x b x b x b x b)

          = b x b x b x b x b x b x b x b

          = b8
Thus, in general, the rule to simplify powers that are being multiplied is to add the exponents as shown by the general equation below.

 am x an = am+n
For example, in the expression below, we add 3 plus 8 to create the new exponent 11.

eg. w3 x w8 = w3+8 = w11
Dividing powers
When simplifying powers that are being divided, as long as they have the same base the same principles are applied.  First, remember what the original power means, observe what the expanded form looks like and reduce it by cancelling out common factors.  Numeric coefficients are divided as normal.

d3/d² = d x d x d
           d x d   

       = d
          1

        = d          

Thus, in general, simplifying powers that are being divided you subtract exponents.  In the example shown below 3 minus 2 gives the new exponent 1.

 d3d² = d3-2 = d1
aman = am-n
eg. c7/c4 = c3 

eg. p8p6 = p²

Powers to a power
The same procedures used to identify this simple form of finding a power to power.  First expanding an original example to look for comment and then apply it to the general rule.

(5²)3 = 5² x 5² x 5²   

        = 5 x 5 x 5 x 5 x 5 x 5

        = 56               

Therefore, power to a power is simplified by multiplying the exponents.  In the example above 3 times 2 creates the new exponent 6.  This also works with literal coefficients or variables.

(k3)5 = (k3)(k3)(k3)(k3)(k3)

      = k15
(n4)² = n4x2 = n8  

The general rule it shown in the box below.

(am)n = am x n
Special note: make sure that the numeric coefficients inside the bracket are also raised to the exponent and it you don’t just do the variables.

Quotients and powers
When doing a power of the quotient the same principles apply in net the distributive property is applied were the exponent is distributed each part of the original base.

(a/b)3 = (a/b) x (a/b) x (a/b)

     = (a x a x a) / (b x b x b) 

    = a3 / b3
(a/b)m = am/bm
Products and powers
Products and powers also make use of the distributive property where the exponent is applied or distributed to each part of the base.

(ab)4 = (ab) x (ab) x (ab) x (ab)  

    = a x b x a x b x a x b x a x b

    = a4b4
(ab)m= ambm
Zero exponents

Whenever an exponent is zero, regardless of the base, the value of the expression of the power is 1. 

Negative exponents

A negative exponent does not mean a negative number and negative exponent means reciprocal. For example the fraction one-third to the exponent negative 1 would be 3.

Fractional exponents

A new concept that we will learn in this lesson is that of a fractional exponent.  Mathematically by definition fractional exponents are equivalent to a radical expression.  In the last lesson we reviewed the concept of radical numbers.  Here will apply the knowledge over radical number to that of a fractional exponent.  Loosely, we make the comparison that the square root represents a fractional exponent with the value 2 in the denominator.  The numerator of the fractional exponent would represent the number of times that the base will be multiplied to itself.

Conclusion:
The skills learned in this lesson serve as in introduction to being able to handle real world scenarios which involve the use of powers, exponents and radicals.  Some of these real world applications include banking, interests and loans.
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