AP Physics  - Electric Circuits, DC
Kirchhoff’s Rules:

1. Sum of current entering a junction = sum of current leaving the junction.

2. Sum of the potential difference across all the elements around any closed-circuit loop must be zero. 
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Page 589  Problem Solving Strategy using Kirchhoff’s Rules:
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 Find: the current through each resistor.

1. Assign currents and directions:

2. Apply the junction rule:
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3. Apply the Loop Rule:

a to b - across battery:



V

b to c  through  R1:




- I1R1
c to d, through  R2:




- I2R2
They add up to zero:
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Moving clockwise through small loop:

c to d through R3:


- I3R3

d to c through R2:


I2R2
They must add up to Zero:
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Now have 3 equations and 3 unknowns:
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Do Another way:

· Find current through each resistor in this circuit:
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Find total Resistance:
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Find total current, I:


[image: image30.wmf]VIR

=





[image: image31.wmf]V

I

R

=




[image: image32.wmf]24.0

161.9

V

I

=

W




[image: image33.wmf]0.148

IA

=


Find V in parallel loop:
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Find I through R1 and R2:
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· Look at this circuit:




Find:  the total resistance and the voltage supplied by the battery.

1.  First step: find the equivalent resistance for the one leg of the parallel circuit




Let R3 = 15.0 (, R4 = 10.0 (, and R5 = 35.0 (
Thus, the equivalent resistance, Re,  for the one leg is:

Re = R3 + R4    = 15.0 ( + 10.0 ( =  25.0 (
parallel resistance is:
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     Rp = 14.6 (
This resistance is in series with all the other resistors, so we just add them up:

R = R1 + R2 + Rp +R6 
R = 15.0 ( + 10.0 ( + 14.6 ( + 25.0 (
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R = 64.6 (
2.  Find the voltage supplied by the battery:


V  = IR

V  = 0.1858 A (64.6 ()




V  = 12.0 V

Capacitors:

     Symbol  for capacitor

Parallel Combination:
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Total charge is: 
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V   is same  for all capacitors in parallel

· Find the equivalent capacitance for this circuit, the charge on the 1.85 (F capacitor, and the total charge in all the capacitors.
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Series Combination:
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(V  across capacitors may be different

Q for each is the same.

·  Find the equivalent capacitance for this circuit, the total charge in all the capacitors, and the charge on the 2.85 (F capacitor.
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