Name _________________

Study sheet - Grade 4

Electricity 

Static electricity -  a buildup of electrical charge (electrons)  This is the shock 

you get from pulling off a sweater or touching your car sometimes.

Current electricity -  A moving electrical charge

    DC = direct current

AC = alternating  current

Conductor - A material through which electricity flows easily

Insulator - A material through which electricity does not flow.

Cell - a single container that changes chemical energy into electrical energy 
Battery - two or more cells put together to change chemical energy into 

electricity.
Voltage (volts) - the force pushing electricity through a circuit
Current (amps) - the amount of electricity flowing through a wire or device

Circuit - A complete path that electricity can move through

Closed circuit - A complete circuit

Open circuit - an incomplete circuit

Switch - A device that can open or close a circuit

1.  Like charges repel and opposites attract.  (2 positives or two negatives will repel and one positive and one negative will attract)

2.  Electrons have a negative (-) charge and protons have a positive (+) charge.

3.  Know common insulators (wood, plastic, glass, rubber, air)

4.  Know common conductors (most metals: but especially copper, silver, gold, aluminum, water)

5.  The best conductors are gold and silver.  We don't use them in our homes because they are too expensive.  Small amounts of gold are used sometimes as coatings because they are such good conductors and don’t corrode.

6. Electricity (electrons) move from the negative end of a battery or cell and follow the circuit back to the positive end.

7. The difference between a cell and a battery is that a battery is a two or more cell put together to increase its capacity, voltage and current.  The flat end of a normal D or AA cell is negative.  The end with a bump is the positive end.
8. Lightning is a buildup of static electricity...  A LOT of electricity!  A stroke of lightning discharges from 10 to 100 million volts of electricity.  The average strike has about 30,000 amperes.  One lightning bolt could supply 300,000,000,000-3,000,000,000,000watts.  (4,100,000,000,000watts is what the entire United States produced in the year 2000.)  One large lightning bolt could supply all of the electricity for the United States for almost a year!
9.  Lightning will always look for the shortest and best path to ground, so it will look for tall towers and trees before people.  It will also look for the best conductor.

10.  You should never take a cell (battery) apart because the paste inside can hurt 

your skin.

11.  How a light bulb works: An incandescent bulb uses heat caused by an electrical current.  When electrical current passes through a wire, it causes the wire to heat.  The wire, or filament, gets so hot that it glows and gives off light.  Everyday incandescent light bulbs have a filament made of tungsten.  Since the hot tungsten would quickly burn away if it were exposed to oxygen, it must be placed in a sealed glass bulb that is either evacuated or filled with a gas that won’t let it burn. 

12.  A switch is used to open and close a circuit.  Some examples of switches include doorbell buttons, light switches, on/off switches, mercury switches, knife switches, toggle switches, and slide switches.
13.  There are the five things we learned about electricity.  Electricity is useful, quiet, lazy, fast, and dangerous.

14.  What are some things we can do with electricity?  We can make light, run motors, run circuits in electronics like computers, create heat, and amplify sound.  Can you think of others? 

15.  Know some of the ways you can produce electricity.  Some types of power plants include:  a) coal, gas, oil b) nuclear c) hydroelectric d) geothermal.  The way they produce electricity is to  HEAT WATER which changes to--> STEAM which turns a-->  TURBINE which turns a --> GENERATOR which makes --> ELECTRICITY
Wind turbines use the wind to turn a turbine to generate electricity.  Solar cells change light into electricity directly.  Solar power can also be used to heat water like other power plants.

Electricity can also be made by wet & dry cells (batteries).

16.  Know how some types of energy can be changed to another type of energy.  Dry cells, like D, AAA, and AA batteries, change chemical energy into electricity, light bulbs change electrical energy into light and heat energy.  Photocells change light energy into electrical energy, turbines change the energy of moving water into electrical energy and electric motors change electrical energy into mechanical energy.

17. Know about the things that protect us from electricity, and how they work. 

We never want TOO MUCH electricity to go through the wires of our homes.  Fuses protect our homes by having a piece of metal inside of them melt when too much electricity goes through them, circuit breakers “TRIP” or shut themselves off when too much current goes through them.  Lightning rods and grounding rods protect us by giving electricity a better path to travel to the ground instead of our bodies because electricity always takes the easiest path to the ground.
18.  Know all of the safety rules about lightning and how to use electricity safely.  


• If you are outside, get into an enclosed building 


• 
In general, fully enclosed all metal vehicles with the windows rolled up provide good shelter from lightning.  Avoid contact with metal.


• 
inside a home, avoid using the telephone or electrical appliances.  Also, stay away from windows.


• 
Avoid being in or near high places and open fields, isolated trees, picnic shelters, baseball dugouts, towers, flagpoles, light poles, bleachers of any type, metal fences, convertible vehicles, golf carts, motorcycles, scooters, riding lawn mowers, and water (ocean, lakes, swimming pools, rivers)


• 
Move away from open water or from open tractors or other farm equipment.


• 
Stay away from wire fences, clotheslines, metal pipes, rails or other metallic paths, which could carry lightning to you from some distance away.


• 
In a forest, seek shelter in a low area under a thick growth of small trees. In open areas, go to a low place such as a ravine or valley.  Be alert for flash floods.


• 
if you feel your hair stand on end, lightning may be about to strike. Stay on the balls of your feet, but crouch down to make as low a target as possible. 

19.  There were many people responsible for inventing the incandescent light (light 

bulb).  It wasn't just Thomas Edison.  Joseph Swan invented one also and later joined a company with Edison.  Alesandro Volta developed the first practical method of producing electricity by the invention of the battery.  Lewis Lattimer developed a better carbon filament, which greatly improved the life of the bulb.

There were at least 22 inventors of incandescent lamps prior to Edison.  Edison's version was able to outstrip the others because of a combination of factors: an effective incandescent material, a higher vacuum than others were able to achieve and a high resistance lamp that made power distribution from a centralized source economically viable
20.  Know how to draw a picture of a series circuit and a parallel circuit.

A parallel circuit has more than one path for current flow.  The same voltage is applied across each branch.  If the load resistance in each branch is the same, the current in each branch will be the same.  If the load resistance in each branch is different, the current in each branch will be different.  In the event of an open in the circuit in one of the branches, current will continue to flow through the remaining.  other branches. 
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A series circuit is the simplest circuit.  The conductors, control and protection devices, loads, and power source are connected with only one path to ground for current flow.  The resistance of each device can be different.  The same amount of current will flow through each.  The voltage across each will be different.  If the path is broken, no current flows and no part of the circuit works.  Christmas tree lights are a good example; when one light goes out the entire string stops working. 

1. An open in the circuit will disable the entire circuit. 

2. The voltage divides (shared) between the loads.

3. The current flow is the same throughout the circuit. 

