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Our theory thus far is 

1. V = I * R. 

1. KVL:  The sum of voltage drops around any closed loop is zero. I suggest to always start at the lower left of the loop, and continue clockwise.  If a series voltage is labeled “– to +” when moving clockwise, treat it as a negative voltage drop (i.e. voltage rise).  The loop can be an imaginary penciled loop.

1. KCL: The sum of currents flowing out of any closed loop or surface is zero.  Again, proceed from lower left corner and continue clockwise. If a current flows “in” instead of “out”, it is treated as a negative current.  The closed surface can be imaginary.

1. Thevenin Equiv:  Two terminals (+ and -) protruding out of a closed surface (like a car battery) that contains a linear circuit can be represented to the outside world as a Vth in series with an Rth.  Vth is the voltage across the two terminals when no load is attached to them (i.e., Voc).  Isc = is the current that flows from +terminal to -terminal when the two terminals are shorted (i.e., connected directly to each other).  Then, Rth = Vth / Ith.

1. P = V * I = V2 / R = I2 * R.  The squared term indicates that P is nonlinear.  

Knowing the theory is essential.  Knowing how to use the theory takes practice.  Use variables to develop the equations.  Defining new variables that contain the original variables can simplify your work (e.g., 1/R = G).  Enter numbers at the last step.  A careful check of KCL at a major node using numbers, to make sure the sum is zero (within reasonable tolerance), usually guarantees that the rest of the circuit is also correct.  The most certain check is to sum all the powers in the circuit (input +, output -, losses -).  Conservation of power means that the sum of power should be zero.

