Kirchhoff’s Laws
                     V0    +                            R


           V
          v0
                                                     V = IR   
As potential energy must be the same when we reach the beginning of a closed path (as electric force is a conservative force) so must be the voltage as V = U / q
If we want to measure the current, we can place an ammeter in the circuit, which shouldn’t introduce any potential difference in the as:

The resistance of an ammeter = 0
If the ammeter had some resistance, this would affect the current going through it, so the ammeter wouldn’t measure the current of the circuit.

The resistance of a voltmeter = 
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So that no current goes though it.
                     V0    +                            R




           
With 
V0 = 1.5


R = 10
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So as V = IR,
I = 0.15A
However, if we use an ammeter then the current measured is less then the theoretical value. This is because the battery has an internal resistance.



           

          V

Electrical Power
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For an amount of charge dQ, the electric potential energy is 
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As Power = Energy / Time = VI       
(
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For resistors in series

             +      R1           R2        R3

                   


I is constant throughout the circuit. Otherwise we would have charge accumulating at certain points, creating electric fields and disrupting the current, as this isn’t seen, I must be constant.
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For resistors in parallel







The voltage is the same across the three resistors, that is Vab, as the voltage between two points is independent d the path taken (conservative force).
However, the voltage intensity through each resistor won’t be the same, as more current will take the path where the lower resistor is.

Again 
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Where 
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Junction Rule

             I1                                             I2

                                              I3
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As in a closed path the potential at a point is the same after all the path, all added potential at some point must be taken away at some other point. 

Sign Convention

                       +                                       +                 


                          Conventional Current

        Pass though loop

 Pass though loop
                  +V


               -V


                         



  Pass through the loop


        Conventional Current
 Conventional Current

                  -IR


               +IR

e.g. Single Loop

                                                       b




a

We go around the loop 

As the upper battery has a larger voltage (note is we went the other way we would just get a negative answer, the modulus of this would be the correct value). 

-2I – 3I – 4I – 4 – 7I + 12 = 0
-16I = 8
I = 0.5

Vab = We go from a to b

Vab = -4I – 4 – 7I = -4(0.5) -4 – 7(0.5) = -9.5V
Power Output Of Batteries  
P12 = VI = 12 x 0.5 = 6W
P4 = VI = 4 x 0.5 = 2W

Total power output 6W – 2W = 4W
e.g. 2 Loops









To measure I, we lose loop 1

1 + 2 = I

I = 3A

To measure r, we follow loop one starting at b
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To measure the voltage 
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 we follow loop two starting at a
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e.g. 








To measure I1, I2 and I we go around loops 2 and 3 starting at 0V
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To find V, we can use the 
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 resistor and the 0V starting point
As V=IR = 1 x 2 = 2V
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