White Paper on Math Tools
In electronics, and this course in particular, there are some math tools we need.  I use the word tools to emphasize that these techniques are for us no different than grabbing a screwdriver or hammer.  Both are useful tools but not for the same job.  

OK, a lot of relationships are of the “straight line type…

V=I*R  or  P=I*V
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A magic T circle will help with these type equations.  This is a help until you be come familiar with the techniques.

Hold your figer over the value to calculate and you get either a ratio or a product.  This is a help as you get use to how to manipulate the equations.  The other type of equations we will have are linear equations like,

VT= V1 + V2 + V3 or

IT= I1 + I2 + I3 or 

VT = V1 + I*R

In any of these we will usually know from the circuit the values of the quantities.  If we find two unknowns we need tow equations.  Again here the use of the list of values suggested in the How to Solve Like a Pro paper will focus on what is needed. Sometimes it just requires Ohm’s law as the second equation to find one of the unknown values.  Then it’s a process of using your math tool bag.  The more “tools” in the bag the easier the solution becomes.  The following are the basic tools we need.
The Equal Sign

VT=V1 + V2         (KVL)

We  can do any math operation we want (add, subtract, multiply or divide) as long as we do it to both sides.  So

VT – V2 = V1 + V2 – V2

Well V2-V2 is zero so

VT – V2 = V1  we will use this technique a lot.
Order of Operations

If presented with a series of calculations what comes first? Consider the problem below:

3 + 4*5 = ? 

Multiply and divide are highest order of operations so here we shold multiple first

3 + 20 = 23

Now if we use parenthesis we can change the order

(3 + 4)* 5 =  so here we must add first to (7)*5 =35

A typical equation with this is the resistor equation
RT= R1*R2
        R1+R2

The fraction bar does the same thing the parenthesis does it groups the addition first.

So RT = 3*2   becomes 6  becomes 1.2
              3+2                  5

Always deal with what is inside parenthsis or under a division bar before anything else.  If this means writing several steps of calculations …so be it.

Significant figures

A lot of hupla is expended over significant figures in Physic courses, etc.  The main point is how much should we round off the answer?  The calculator provides number to 8 or 10 places.  This is way too much!  We use 10% resistors a lot and they only have 2 digits of accuracy.  So any calculation should not be relaied upon beyond two digits.  In precision circuits we may use 1% values but that only takes us to 3 digits of accuracy.  Hence, there is in most cases no need to keep more than 3 digits.  I ususall set my calculator to 3 decimal places and engineering notation.  Then I decide my round off.  I might calculate an answer to 4 digits, then use a 2% meter to “check”.  Realizze that on a 2% full scale meter at say 20 mA the error is +/- 0.4 mA.  So a calculation of 15.35 would be correct at 15.35 +/- 0.4 mA or 14.95 to 15.75.  why worry about anything more than 15 mA?  This is where math hits the reality wall.
Roots

There are a few occasions where we will need to find a square root.  In most cases this will involve using the special key on the calculator.  For example 

P = I2 R  if P=12 Watt and R= 15 ohms then  the current would be 

I2 = 12/15 

I = 0.894 A = 0.89 A
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