MODULE A-4: Measurement Systems, Scientific Notation, and the Metric System

I. MEASUREMENT SYSTEMS


A. Measurement systems are methods of quantifying matter (solid, liquid or gas).  


B. Quantities include length, area, weight, volume, pressure, temperature (see chart)


C. There are 3 main systems using different units to quantify matter.
1. Conventional system (British, English, US Customary) is commonly used in US also known as (FPS) or foot, pound, second

2. Metric system developed in Europe in 1700s has all units based on multiples of 10 and is also known as (CGS) or centimeter, gram, second.
3. Standard International system (SI) is a simplifies modification of the metric system.  It is also known as (MKS) or meter, kilometer, second.  There was a worldwide effort started in the 1960s to standardize and some has entered into medicine (see chart)


D. There is no one system used in medicine.  Bits and pieces of each will be seen. And the ability to convert from one system to the other is necessary.

II. SCIENTIFIC NOTATION

A. Exponents are a way to simplify complex multiplication problems.  In science, scientific notation is often used to prevent errors in very large or very small numbers

1. Exponents are written:  ( BASE EXPONENT )    or  10 2  
2. The “base” is the number to be multiplied by itself.  

3. The “exponent” is the number of times it will be multiplied.  Therefore 103 = 10 x 10 x 10

4. The actual number, multiplied by the exponent in scientific notation, is greater than 1 but less than 10.

a. EXAMPLE:  23,400,000.0 = 2.36 x 107     (The decimal place is mover over until the number is between 1 and 10.)

B. Exponents that are negative usually indicate a number less than 1 and are given a negative sign (base –exponent)

1. Example
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2. Exponents that are positive do not have a sign and usually indicate a number that is greater than one.

C. Exponents can be used within an equation
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3. The final product can be obtained by simply moving the decimal point to the left for a negative exponent (number gets smaller) and to the right for a positive exponent (number gets larger), the number of times indicated by the exponent.

D. Any number greater than zero that has an exponent raised to the power of zero, has a value of 1.  The exponent indicates how many times 10 will be multiplied by itself.  An exponent of 0 simply means the power of 10 is to be used 0 times or not at all.

E. PRACTICE PROBLEMS:

1. Convert to a number:

a. 6.3 X 102 =_________________________


b. 4.2 X 100 =_________________________


c. 8.9 X 102 = _________________________


d. 6.6 X 103 = _________________________


e. 8 X 10-3 = _________________________


2. Convert to scientific notation

a. 0.00075 = _________________________


b. 20,000 = _________________________

c. 630,000,000 = _________________________

d. 0.000047 = _________________________

e. 300,000 = _________________________


III. METRIC SYSTEM

A. The Metric Table differs from a number line.  

1. Units to the left are larger.  These are Greek prefixes such as mega, giga, hecto and deka.

2. Units to the right are smaller.  These are Latin prefixes such as deci, centi, milli and micro.

B. The origin or basic unit is also referred to as the “Fundamental Unit”. 

1. Gram  =  Mass

2. Liter     =  Volume

3. Meter    =  Length

C. Numbers to the left have a positive exponent such as 103.  This would mean that the unit is 1000 times larger than the fundamental unit.

1. EXAMPLE:  1 kilogram is 1 gram x 103  or 1000 times larger than a gram

D. Numbers to the right have a negative exponent such as 10-3.  This would mean that the unit is 1000 times smaller than the fundamental unit.

1. EXAMPLE:  1 gram is 1 kilogram x 10-3  or 1000 times smaller than a kilogram

E. Cubic centimeter 

1. Cubic centimeter (cc or cm3) and millimeter (mL) are used interchangeably in medicine.  

2. The unit cc is a length measurement.

3. The unit mL is a volume measure.  

a. A cube 1 cm long x 1 cm wide by 1 cm high (l x w x h = area or volume) will hold 1 mL of liquid.  (see diagram)

4. We therefore use the units interchangeably.  1 cc = 1 mL

F. The Rules for Metric Conversion
	When converting from smaller number to larger number - DIVIDE  

This would mean moving to the left on the metric scale.  gram to kilogram
1 gram  x    1kg   =   0.001 kg

       1000g

(This is a movement from many small parts to one larger part - millimeter to meter)
	When converting from a larger number to a smaller number - MULTIPLY

This would mean moving to the right on the metric scale.  kilogram to gram
1 kilogram  x    1000 g   =   1000 g

1kg

(This is a movement from one large part to many small parts - meter to millimeter)


1. IT IS CRITICAL THAT THE EQUATION BE SET UP CORRECTLY !!!

	GIVEN KNOWN        X     UNKNOWN UNIT     =     UNKNOWN WE ARE LOOKING FOR

KNOWN UNIT

**  Slow down and do all the steps.  Set up the formula each time
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