White Paper on Series/ Parallel Circuits
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In electronics most circuits are a combination of both series and parallel parts.  These circuits can be very, very complex.  In this class we will expect you to master a particular configuration.  

This involves a parallel section with one branch having series parts.  The parallel section is in series with another resistor, all with a single battery source.  Later classes will expand on this with greater complexity and more complex techniques of analysis.  This is afte rall, an Introduction to Electronics.

OK, what do we do with the circuit above?  Notice R3 and R4 is is series, so
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 R3 +R4 = R3,4 ( a single resistor.

Look at R2, it is in parallel with R3,4.
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Now of course we can see that R1 is in series with RP.  RT= R1 + RP
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So here we are again at the basic circuit.  I used above some notation schemes that have evolved over the years to state what is being done.  For example, with two resistors in parallel

RT = R1 // R2 read R1 parallel R2  this is calculated as 
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RT = R1*R2
         R1=R2
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For two in series use RT = R1 + R2 = R1,2

Our circuit above would be described as 

RT = R1 + R2 // R3,4

The key then to complex circuits is to redraw the circuit (several times) to reduce the complexity.  Always start inside any parallel branch and workout.  The approach is to start inside and workout as opposed to left to right or top to bottom.  Redrawing is important and NOT a waste of time or paper!!

Let’s try an example with numbers:
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So we have all the values for every part of the circuit.  This is the power of electronics.  We can predict what is happening in every part.  So we know what “right” operation is.  If we don’t have what is expected from the calculations, it gives us clues to where or what the problem is all about. 
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