Powers of 10:  Review

In this example:  43

The numeral 4 is called the base. The numeral 3 is called the exponent.

Four, raised to the third power, means:  4 X 4 X 4 and equals 64. We could say it like this. The exponent tells us how many times the base is used as a factor (factors are terms that are multiplied). 

If some value is ‘squared,’ then that value is raised to the 2nd power. If a value is ‘cubed,’ it is raised to the 3rd power. Therefore, three cubed is 3 X 3 X 3 with a value of 9 and seven squared is 7 X 7 with a value of 49...

With positive powers of ten, the exponent equals the number of zeros after the 1:

104 is a 1, followed by 4 zeros:  10,000.

With negative powers of ten, the exponent is the same as the number of decimal places:
10 -3 is .001

Significant Figures Review

1. All nonzero digits are significant. There are five significant digits in 37,542.

2. The zero(s) between a decimal point and the next nonzero digit are not significant. The number .00037 has two significant digits. The zeros are not significant.

3. Zeros between significant digits are significant. In the number .1005, the zeros are significant. This number has four significant digits. 

4. Digits following significant digits in a whole number are significant.        300,005 has six significant digits.

5. Zeros at the end of a decimal number are significant. The number 20.10300 has seven significant digits.

6. A zero in front of a decimal point is not significant. The first zero is not significant in 0.025. This value has two significant digits.


Rounding Review
The first step in rounding (expressing an approximate value) is to locate the place value to which the number is to be rounded, as in “Round to the nearest hundredth.” After finding the place value, look at the digit on the right of that place value. If the digit is “5 or more,” add “1” to the digit in the located place value. If the number on the right is “not 5 or more,” the number in the indicated place value stays as it was. If the original number was a decimal, digits on the right are dropped. With whole numbers, the dropped digits are replaced with zeros to keep the remaining numbers in their correct place value locations.

Scientific Notation Review

A number is in scientific if it is expressed as a value x where
followed by 10 raised to some power. To write a number in scientific notation:

1. move the decimal point to the right of the first nonzero digit.
2.  multiply by 10. The exponent of 10 is equal to the number of places the decimal point was moved. If the decimal point was moved to the right, the exponent is negative. If the decimal point was moved to the left, the exponent is positive.
Engineering Notation Review

Engineering notation is similar to scientific notation, but the exponents are always multiples of 3, such as 103, 106, 109, 10-3, etc. The prefix number may be between 0.1 and 1 000 times the power of ten. 

Multiplying and Dividing With Powers of 10 Review

With the operation of multiplication, when the bases are the same, the exponents are added. When the operation is division and the bases are the same, the exponents are subtracted, denominator from numerator. A nonzero base raised to the zero power has a value of “1.”

Exponent Examples

  When multiplying (common base), add the exponents                                    

     
  When dividing (common bases), subtract the exponents		
   

  When a power is raised to a power, multiply the exponents     	
	

  
When a product is raised to a power, each factor is raised to that power.
                                                 ,     	

When a fraction is raised to a power, the numerator and denominator are each raised to that power.      	    




When a base is raised to a fractional power, the base becomes the radicand, the denominator of the fractional exponent is becomes the index of the radical and the numerator of the fraction is the power of the base								

									
Expression of Units

A conversion factor is a number that one would multiply a value by to convert it into another unit. For example, to convert feet/second into miles/hour, multiply by the conversion factor of 0.6818182. Therefore, (3 286 ft./sec)( 0.6818182) ≈ 2 240.45 mi/hr.

The following are links to conversion factors or conversion engines. 

http://www.onlineconversion.com/	

http://www.wsdot.wa.gov/Metrics/factors.htm

http://www.infoplease.com/ipa/A0001729.html

Generally, electrical units are expressed in engineering notation, with appropriate prefixes. 


Please examine Table 7-1 on page 97 and Table 7-3 on page 99.


As an example, a value of 234 000 volts = 234 kV (kilo volts). 

0.000000238 Ω (ohms) = 0.238 μΩ (micro ohms) or 238 nΩ (nano ohms).
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