
Name:
Period:
Mr. Z.'s Physics Class
Due: 2/9/06

Kirchoff's Laws
Kirchoff's laws are rules about electrical circuits that are derived from the analogy
of current being like water flowing through pipes. If you keep that analogy in mind,
I don't think it will be hard to remember these rules:

The total current going into any level is equal to the total current going out.
The drop in voltage between two levels is the same no matter what path I take.

Using these two rules, we can assign names (I1, I2, etc) to the current through each path, then determine the
voltage drop over each path by using Ohm's Law (V = IR), and then write equations that represent the facts
that Kirchoff's laws tell you. Our goal is to get at least as many equations as we have variables; this will
mean that it is possible to find a solution.

So, for example, in the circuit shown to the left, I have labeled
the currents through the three branches I1, I2, and I3. Then,
using Ohm's Law, I found the voltage drop over each resistor
in terms of the current. I can now apply the current law to the
middle level:

   I1 + I2 = I3

I can also apply the voltage law. The two top branches must
drop the same amount, and either top branch plus the bottom
must add up to the total drop of 3 V:

   3I2 = 5I1
   3I2 + 2I3 = 3

Since I have three equations for three currents, I have enough information to eventually solve for all three.
We will worry more about that tomorrow.

. 1 In the circuit shown below, try to find all the following values, working in the order they are listed.
Each can be found by applying either Ohm's law or one of Kirchoff's laws to the values you already
have. You might find it helpe to write in the values on the circuit as you find them.

Next to each variable, I've put a note as to which
law you should find yourself using: Ohm's law,
Kirchoff's current law, or Kirchoff's voltage law.

(OL) V1 = 

(OL) I2 = 

(CL) I1 = 

(OL) R = 



. 2 Do the same for the circuit below.
Don't just give up on this problem if you don't get it immediately. At each step, think:

Do I have two out of the three of V, I, and R for this path? (use V = IR)
If I'm looking for a current, does it go into or out of a level for which I know the other currents? (Use Kirchoff's
current law)
If I'm looking for a voltage, how does that voltage line up with others I know? (Use Kirchoff's voltage law)

I5 = 

I4 = 

I3 = 

V1 = 

I2 = 

I1 = 

R = 

. 3 a) For the circuit below, write all the equations that Kirchoff's Current Law tells you. Remember that
these equations will state that the current going into any level is the same as the current going out.

b) Along either edge, draw and label all the voltage drops that you know, in terms of the current
variables.

c) Write all the possible Kirchoff's Voltage Law equations that can be made from these drops.


