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As you have learned from The “Positives” and “Negatives’ of Electricity assignment, the flow of electricity through a conductor is called a current.  A conventional current is the flow of electricity from a positively charged object to a negatively charged one.  This is how the light bulb in your flashlight operates.  The battery has a positive (+) end and a negative (-) end.  Wires in your flashlight go from the positive end, through the light bulb (causing it to brighten) and continue onto the negative end.  You need the positive and negative ends to draw the current to and through the light bulb.  A complete pathway that connects a positive charge to a negative charge through a conductor (and maybe a motor or light) is called an electric circuit.

Diagrams are often used to map out how wires (conductors), switches and motors or lights should be connected to work.  These schematic diagrams make use of simple symbols to represent all the parts of an electric circuit.

There are two different types of electrical circuits, a series circuit and a parallel circuit.  Sometimes these two types of circuits can be combined to create series-parallel circuits.

When you use your desk lamp at home to do your homework (of course you do your homework right?), you turn the light on by flicking a switch.  The lamp is wired using a series circuit so when the switch is off, the circuit has a break and is no longer continuous.  When a break occurs in a series circuit, the flow of electricity is stopped completely.  This is not so for a parallel circuit.  Your household lights that are connected to the light switches on the wall are on parallel circuits, this means that even if the light switch is off, power is still flowing, this is why you can have lights on and off in different rooms in the house.

Batteries in your Discman or flashlights can be connected to form either series or parallel circuits.  The difference is that to increase the voltage, you have to connect is a series.  This means that if you have two 1.5 volt “C” size batteries placed end to end in a flashlight, you are powering the light bulb with 3 volts of electricity (the more batteries you connect in a series, the brighter the light).  Some electrical items, like a TV remote control, do not require more than 1.5 volts of electricity, but because they are used for long periods of time then they need to be connected in a parallel circuit.   By connecting two 1.5 volt “AA” batteries in a parallel circuit, you do not increase the voltage, but you do increase the amount of time you can use that TV remote before the batteries wear out (two batteries in a parallel circuit will last twice as long as one).    Remember; batteries connected in a series will result in a voltage equal to the total amount of volts provided by each battery (two 1.5 volts put in a series will create 3 volts).  Batteries connected in parallel circuit keeps the voltage of a single battery, but will last much longer.

The whole point of creating an electrical circuit is to make that electricity be used by something.  A filament in a light bulb will offer some resistance to the current resulting in a light-producing glow.  An electrical motor that spins the disc in your Discman is offering resistance to the circuit by spinning.  Anything that uses electricity can then be classified as a resistor.  Resistance is therefore the measure of how hard it is for an electrical current to flow through a material.
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Resistance is measured in ohms, named after the 19th Century German physicist Georg Ohm.   Ohm discovered that the current through a wire is proportional to the voltage that is applied to it.  For example, if the voltage applied to a wire is doubled, so to would the current.   Ohm’s law can be described in the algebraic formula;
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This formula can of course be manipulated or rearranged to look like this;

The arrangement of resistors follow similar rules to the arrangement of batteries.  Resistors arranged in a series take on the total resistance of both resistors added together.  For example, two light bulbs offering 100 ohms resistance each, arranged in a series circuit will create a total of 200 ohms of resistance.  Resistors arranged in a parallel circuit follow the rule of Equivalent Resistance, which means that the total resistance equals the sum of the reciprocals of their individual resistances.   For example, to calculate the parallel resistance of two light bulbs offering 100 ohms of resistance each you would first add their reciprocals.  It would look like this;
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Conventional current

Electrical Circuit

Resistance

2. Answer the following questions using COMPLETE SENTENCES;

a. In your own words, describe the differences between a series and parallel circuits.  (2 mks for quality of description)

b. Use Ohm’s law to answer the following question: A small toaster oven operates from a 120 V (volt) outlet.  When the toaster oven is cooking your pizza pops, there is 6 A (amps) flowing through it.  What is the resistance of the heating element in the toaster oven?  (2 mks for formulating Ohm’s Law and for correctly solving the problem)

c. Use Ohm’s law to answer the following question: Mr. Trickey turns on his hot water kettle to make himself a cup of tea in the morning.   He plugs the kettle into his 120 V outlet and the kettle creates a resistance of 10 ohms.  What is the current (measured in amps) flowing through the heating element of his kettle. (2 mks for formulating Ohm’s Law and for correctly solving the problem)

d. Look at the following diagram.  Circle the circuit in which the current, flowing through the ammeter, will be the greatest.  Put a square around the circuit in which the current, flowing through the ammeter, would be the least.  (2 mks for correct response)

3. Create your own schematic diagram for a circuit that has two lamps in parallel connected in series to a third lamp.  Have this circuit powered by two battery cells connected in a series.
You will be given a mark out of five for your correctly drawn 

schematic using the appropriate schematic symbols that are 

outlined in your readings. 
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