
Updated: 1 May, 2003

Course: Sph 3U1

Unit: electricity

Lesson 1A: Title: intro, charge

Apparatus needed: (balloon?), capacitors and charging device (like flash unit from disposable camera)

Lesson: 

Q. What is electricity? 
Electricity is the movement of electrons (or other charged particles) through a conductor.  
[a conductor is something that electrons can move through – does this sound like a circular definition to you? !! I’ll have to come up with a better one. ]
Q. Please draw a diagram of an atom on the board. (Make sure that it is a Bohr model of the atom.)

Q. What particle moves? The electron. What is its charge? negative

In metals there are extra electrons (not needed for bonding) than can move from atom to atom (the nuclei can be thought of as being fixed in a sea of electrons) ( these materials are called conductors. 
In contrast, all of the outer electrons in insulators are used for bonding. 

Most of the atom is just empty space. So why doesn’t my hand go through the desk? The electrons, and nuclei can easily fit between the atoms in the desk. The electron clouds around the atoms repel each other. Electromagnetic force is all that is keeping me from sinking through the floor. Most interactions that we study in chemistry, biology and physics are due to the EM force. What other forces are there? gravity, strong nuclear – to hold protons in nucleus
EXTRA REFERENCE – OMIT FROM LESSON DUE TO TIME CONSTRAINTS

Law of Electric Charges:  like charges repel, opposites attract,
(charged objects are attracted to neutral objects.

DEMOS: two balloons rubbed on hair repel

comb attracts and bends  stream of water. Balloon sticks to wall.

Static electricity involves the transfer of electrons from one object to another. This almost always involves friction between two objects that are made of different substances. One object has a stronger hold on electrons than the other.

How do charged objects stick to neutral objects: (works best if they are insulators)
take a negatively charged balloon, put it near a neutral wall
the negative charges on the balloon repel the electrons in the wall slightly and attract the nuclei slightly. This means that the positive charges in the wall are closer than the negative ones ( dipoles. The closer charges have more of an effect, so while the balloon is being repelled by the electrons in the wall, it is being attracted even more by the closer positive charges.



IMPORTANCE OF POINT DISCHARGES – LIGHTNING RODS
DEMOS: van der Graaf 
sparks, balloons near, confetti, taped paper strips, (fluorescent bulb)
paper clip point on top – discharges a lot of the electricity, spinning foil, hair raising 

That is why the van der Graaf generator is spherical – it can store more electrons. On points the electrons are so close that the repulsion is so strong that it dissipates the charge into the dust and moisture of the air. This is why lightning rods are pointed and prevent strikes! Many airplanes also have pointed metal pieces attached to the back of their wings or tail.

Now, counting electrons to determine the amount of charge is not practical ( like paying for a car in pennies. The charge on electrons is really small. We need a bigger unit:

 Q = N e  

1 Coulomb = 6.24 E 18 e( 
1 e( = ? 
(how do we get this? C = 5 e ;  (e = 1/5 C)





1 e( = 1.60E–19 C

The symbol for charge is Q (can’t use C), units Coulomb (C)
If a lightning bolt transfers 20C of charge from the clouds to the earth, how many electrons have been transferred? 
 . . . 

It is actually very hard to measure charge directly with any accuracy. We normally measure current, voltage, etc. and calculate what the charge must be from that.

To store charge, you use something called a Leyden Jar (which I can’t get to work) or capacitors.

DEMO capacitors.

Lightning: print off – as overheads? – the files lightning1.png, lightning2.png lightning3.png
Homework: Old text: p 503 #1-3; p 513 #4a (see p 503 for help).
Nelson: p435 #1,2

Evaluation: (add in the stuff below – to show them what’s coming up).

What is electricity? (Add in formulas

Quantity
What it is in words
Symbol
Units
Electricity
non-moving charges: static
---
use other quantities
 
moving charges: current
 
often meaning electrical energy


Charge
large # of (+) proton (–) electron
Q
Coulomb (C)

Current
flow of charges per unit time 
I
Amps, Amperes, (A)

Voltage
the energy that each charge has
V
Volts (V)

Resistance

R
Ohms (()

Energy

E
Joules (J)

Power
how much energy is used per
P
Watts (W)

unit time

How many electrons used to make a piece of toast?  (estimate power of toaster, time to toast, 120 V)

Homework: 

Evaluation: 

Put in with forces unit








