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Simple Circuits
Purpose:  Students will explore the flow of electricity through series circuit from a power source through a bulb and back to the electrochemical cell and/or battery.   They will also manipulate a switch and bell into the circuit.  If time allows, a parallel circuit will be examined.
Standards: 3.1.7 A, B, C, E; 3.2.7 B, D; 3.4.7 B; 3.7.7 A, B 
Introduction: 

The idea of electricity is difficult to comprehend yet it is used every day.  Electricity is used from turning on a light bulb to powering a dishwasher.  Sometimes electricity does not work because there is problem in the flow of electricity.  This is due to a problem in the circuit where a connection has been broken.  In this lab, students will create their own circuits to help them understand the flow of electricity and how a switch and a bell work.  
But, what is Electricity? Electricity is the result of the movement of electrons.  Remember, electrons are the negatively charged particles that revolve around the nucleus of an atom.  When enough electrical energy is added to electrons, they can escape from their normal orbit and flow along a path.  The nuclei of the atoms stay in about the same place with the outer electrons moving through the conductor (wire).  The flow of electric charge is called a current, but the path on which the charge flows is called a circuit (TechTopics, 2006).

The Flow through a Circuit

Electricity can only flow in one direction.  The flow of electrons leaves the negative terminal and flows through the circuit to the positive terminal.
Series Circuits

A series circuit is when all the components in a circuit are in a row so the electrons flow from one to another in a single path.  Adding electrochemical cells together to create a battery will increase the power in the circuit.  Adding additional resistors (bulbs, bells – things that use the electricity) will lower the amount of power in the circuit.  If a switch is used and is open, it prevents the flow of electrons.  When the switch is closed, it allows the circuit to be connected and the electricity flows through the path (TechTopics, 2006).
Parallel Circuits

In parallel circuits, there is still only one power source with two electrical devices, but the devices are connected to the power source independently.  This allows the electricity to move to one or both electrical devices without a break in the flow of the current if one device is faulty.  The power distributed to each device is equal.
Drawing Circuits
During this lab, you will be constructing electrical circuits.  After you construct a circuit, you will need to create a diagram showing you work.  The following shows the symbols electrical technicians use for the electronic components you will be using.
ELECTRONIC COMPONENTS for CIRCUIT DRAWINGS
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Figure 1 Bulb
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Figure 2 Switch

[image: image3.png]



Figure 3 Bell
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Figure 4 Battery
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Figure 5 Electrochemical Cell
This is an example of an electrical circuit drawing:
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Note the components are connected with a line to represent the wires (conductors) used.
Guiding Questions: 

1. What is required to complete a circuit?
2. How does electricity flow through a circuit?
3. What is the result of adding a power source (electrochemical cell) to a circuit?

4. What is the result of adding a resistor (bulb, bell, etc.) to a circuit?

5. How does a switch control a circuit?

6. What is the difference between a series and a parallel circuit?

Vocabulary:
Battery

Circuit
Conductors

Current

Electricity

Electrochemical cell

Parallel circuit

Resistor

Series circuit
Materials:  

Circuit board (1)
Bulbs (2)

Electrochemical cells (2)
Clip leads (8)

Battery holders (2)
Switch (2)

Bell (1)
Copper wire 

(not provided)
Safety: 

Do NOT plug any materials from these kits into an outlet!  The electricity that comes through outlets is a great deal stronger than the electrochemical cells you will use in this activity.  (Note: when used more than one at a time, electrochemical cells are called a battery.) 

Procedure: 

1) In your kit, find an electrochemical cell, battery holder, and a light bulb. Your job is to make an electric circuit that goes from the battery into the light bulb and back to your battery.  In order to connect the battery and the light bulb, use the black or red clip leads. The goal is to connect everything so that the light bulb will light up. 

2) Once you have done this correctly (the bulb lit up): 

a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. brightness of light bulb).

c. Insert arrows to show the direction of the flow of electricity.

Set-up #1: 
3) Now try lighting up two light bulbs with one electrochemical cell.  You will do the same thing you did before only this time and extra light bulb will be used. 

4) Once you have lit up both light bulbs: 
a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. brightness of light bulb).

Set-up #2:

5) Now try lighting both light bulbs using two electrochemical cells thereby creating a battery.  You need to line up the electrochemical cells properly to complete the circuit.
6) Once you have lit up both light bulbs:

a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. brightness of light bulb).

c. Insert arrows to show the direction of the flow of electricity.

Set-up #3:

7) Now try lighting one light bulb using two batteries. You should be able to use the same setup as #3 only removing one light bulb and reassembling the clip leads. 

8) Once you have lit up the light bulb:
a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. brightness of light bulb).

Set-up #4:

9) Now choose one of your previous four setups and include the switch in the circuit that will turn on a light bulb.  This switch is similar to a switch you might have in your house to turn on a light.  When a switch is off the electric circuit is broken and the light will turn off.  When a switch is on, the electric circuit is complete; thus your light will turn on. 

10) Once you have made a possible setup, press down on the metal strip to complete the circuit.   Then:
a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. brightness of light bulb).

c. Insert arrows to show the direction of the flow of electricity.

Set-up #5:

11) Now, construct another circuit using the switch and the bell and ONE electrochemical cell.  Remove all light bulbs from the circuit.

12)  Once you have rung the bell:

a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. loudness of the bell).

Set-up #6:

13) Now, construct another circuit using the switch and the bell and TWO electrochemical cells (a battery).  Again, do not use any light bulbs in the circuit.

14)  Once you have rung the bell:

a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. loudness of the bell).

c. Insert arrows to show the direction of the flow of electricity.

Set-up #7:

15) Now, construct yet another circuit using the switch and the bell, one light bulb and TWO electrochemical cells (a battery).  

16)  Once you have rung the bell and lit the light:

a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. loudness of the bell, brightness of light bulb).

Set-#8:

17) These have all be examples of 
 circuits.  

IF time permits,

18) Attempt making the other type of circuit using two light bulbs and the switch.  You will need 2 pieces of copper wire!
It is called a 
  circuit.

19) Once you have lit the lights:

a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. brightness of light bulbs).

c. Insert arrows to show the direction of the flow of electricity.

Set-up #9:
20) Using any of the materials in the kit, make a circuit that has not been constructed in Set-up #1-9!

21) Once you have lit the light(s) and/or rung the bell:

a. Use the electronic components symbols to draw a diagram of your setup.  

b. Add comments you have (ex. Loudness of bell, brightness of light bulbs).

c. Insert arrows to show the direction of the flow of electricity.
Set-up #10:
22) Look over your diagrams: did you add comments and directional arrows for electricity flow?

23) Remove all pieces from your circuit board and place them back into your kit box. Once your area is cleaned up, work on the questions section. 
QUESTIONS:
1. In your own words, define what a circuit is. 

2. In your first four set-ups, which set-up gave off the brightest light?

3. Why do you think that set-up gave off the brightest light?

4. In your first four set-ups, which set-up gave off the dimmest light?

5. Why do you think that set-up gave off the dimmest light?

6. In your own words, describe what a switch does. Give an example of a switch in your house and what it does. 
7. What is required to complete a circuit?
8. How does electricity flow through a circuit?

9. What is the result of adding a power source (electrochemical cell) to a circuit?
10. What is the result of adding a resistor (bulb, bell, etc.) to a circuit?
11. What is the difference between a series and a parallel circuit?
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