BASICS OF ELECTRIC CIRUITS
I'll start you out with the most basic electrical principals with a sample circuit.

V=IR

Voltage = Current X Resistance.

Obviously, if you are given two of the three variables, you can find the third with simple algebra. Ok Good.

Let's take a simple 12 volt battery connected to a small light. As you know, you need two wires to the light...the positive and negative terminal of the battery to the light. Electricity will not work with one wire....or a return path.

Batteries are measured in volts.
Current is measured in amps
Resistance is measured in ohms.

So let’s say I have a 12 volt battery connected to a light with a resistance of 100 ohms.

What is the current?

Well....V=IR.

So the current is .12 amps. Easy as that.

Ok, different circuit....let’s say I have a random resistor of 10 ohms. It is also known that the current THROUGH the resistor is 2 amps. What is the voltage ACROSS the resistor?

Well...V=IR.

The voltage ACROSS the resistor is 20 volts.

Congratulations....you just successfully completed your first day of your first electrical class.

This V=IR is key. It will carry you through most of your college career. Make it concrete in your mind.

Absorb what I said...comment.....and then I will teach you more if you like.
When I take a volt meter and what to measure the voltage across a resistor.......I take one terminal and place it on one side of the resistor and I take the other terminal of the volt meter and I place is ACROSS the resistor. So the positive terminal of the volt meter is on one side of the resistor....and the negative terminal is on the other side of the resistor. The voltage reading is then taken ACROSS the resistor.

If I want to take an amp meter and find the current THROUGH the resistor. I need to disconnect a wire to the resistor.......let’s say the positive terminal of the battery. Now I need to hook this to the amp meter (which has two terminals or wires as well). Now I take the other wire of the amp meter and hook it back up to the original resistor. The current must now go THROUGH the amp meter.

Voltage is always measured across....current is always measured through....

That's where the thru and across come from. Even when you are NOT using volt or amp meters and are just talking about the mathematics of a circuit....you still use the terms ACROSS and THROUGH correctly or you will sound silly!

You are probably wondering the difference between voltage and current like most people do. I could explain in a complicated way....but instead I will explain in simple terms. Using a water example is good in my opinion.

Say I have a fire truck connected to a fire hydrant. Let's say this fire truck has an advanced control system for controlling water pressure and flow.

Ok....let’s say they hook a garden hose up to it and simulate the flow you have at your house and they spray you in the chest. No biggy....you’re used to that.

Now let’s say they increase the pressure of that same garden hose and spray you in the chest...it hurts much more. This is the same as increasing voltage!!! Increasing voltage is like increasing the "pressure" of a circuit.

Now let’s say they go back to the original pressure of your garden hose....except this time they you going to use a garden hose that is 5" in diameter. Now when the hose gets sprayed at you.....you get walloped by the massive water flow. This is the same as increasing current in a circuit!!! More flow!!!

Now let’s say I use the 5" garden hose with increased pressure and flow and hit you in the chest....you go flying backwards.......This is the same as increased voltage and increased amperage!!! And incidentally...as you increase amperage...you need to increase wire size accordingly. Going to higher voltages will not increase wire size...it will only increase the insulation around the wire to keep the wire from arcing....or shorting.

This leads us into our next equation.

P=IV

Power = Current X Volts

Power is measured in Watts.
Here's another power equation.......P=(I^2)*R. It's simply derived from plugging the V=IR into P=IV. 

P=I*(I*R)

Also.....(V^2)/R=P

Okay.....KVL and KCL

Kirchhoff’s voltage law.....Kirchhoff’s current law.

KVL....the sum of the voltages across the load or loads in a single loop equals the voltage source.

KCL.....current in equals current out of a node.
Let’s talk about series and parallel. Let’s use water for a teaching tool again.

When two resistors are in series....the water must flow thru one resistor....then thru the other resistor. 

When two resistors are in parallel....the water must flow thru both resistors at the same time.

So let's finish up with the basics. First of all....when you have a voltage source with two resistors in series.....the current thru the resistors is ALWAYS identical. If there are two amps thru the first resistor...there are two amps thru the second resistor even if their resistances are different. Once you find the current...You can then find the voltage across each resistor...and you will notice that KVL and KCL are satisfied...also that V=IR no matter how you slice it.

Series resistance....simply add the two resistors together to get there equivalent resistance.

Parallel resistance is slighter more complicated. (R1 X R2)/(R1 +R2)

Last two topics to complete your foundation for EE. Never forget this stuff!!!

Voltage division and current division.

When you have two resistors in series....they will often ask you what the voltage is across one of the resistors.

I'll say it two ways. When finding the voltage across a resistor in series with another resistor....take the resistor you are interested in and divide it by the sum of the two resistors....then multiply it by the voltage source.

Here's the same thing with term. If you are looking for the voltage across R1

Voltage source X ((R1/(R1+R2))= Voltage across R1

When all voltages are found....again you will find that V=IR......KCL and KVL are satisfied.

Current division is typically when you have a current source in parallel with two resistors in parallel. In other words....how much current goes thru each resistor? If both resistors are equal...current splits equally.

It's identical to the voltage division.....except you take the resistor you are NOT interested in....and divide by the sum of the two resistors.

If you want the current thru R1............Current source X ((R2/R1+R2))

It gets tricky...but if you take the currents you found in both branches and multiply by their resistors....the voltages will be equal! If the voltages are not equal....you did something wrong!!!!

V=IR....KVL and KCL are satisfied.

Even in the dread AC....all these things are the same!!!

That's it for now. Master these concepts and you can pretty much get through 50% of your electrical engineering courses!
Practice, practice problems. Things will start clicking more and more!!!!!!!!!

