 Physical Science
Science

Module 
PS-6.8

Interactions of Matter and Energy
Lessons A & B 
[image: image1]
Instructional Progression:
In the 4th grade students summarized the functions of the components of complete circuits (including wire, switch, battery, and light bulb) (4-5.6), and also illustrated the path of electric current in series and parallel circuits (4-5.7). In Physical Science the students will expand the concepts of circuits by representing them with circuit diagrams.
Taxonomy level of indicator:
2.1-B Understand Conceptual Knowledge

Key Concepts:

Circuits: parallel circuit, series circuit

Circuit components: resistor, switch, wire, light bulb

Voltage sources: chemical cell, battery with cells in series, battery with cells in parallel, generator 
Content Overview:
It is essential for students to
Understand the components that can be used in an electric circuit;

Be able to represent the components of a complete circuit with symbols:

Wires

Resistors

Light bulbs

Switches

Chemical cell

Battery circuit with 2 cells wired in series

Battery circuit with 2 cells wired in parallel.

AC source
It is also essential for students to

Represent a circuit with resistors or light bulbs wired in parallel. (See PS-6.9)

Represent circuits by drawing a circuit diagram from a circuit which is pictured or described.

Draw an open and a closed circuit. Examples:

Closed circuit with a battery and a resistor Open circuit with a battery and a resistor

Teaching Lesson A

Understanding an Electrical Circuit - Lab

Introduction to the Lesson:

Using an electrical source, a load and a conducting wire the student will determine experimentally if a complete circuit has been created.
Lesson Time:

.5 day

Materials Needed:
Dry cells (Size D)
Flashlight bulb

Bare uncoated copper wire 

Essential Question:

How can it be demonstrated whether an electrical circuit is complete?
Procedure:

1. Using only the D cell battery, the copper and the flashlight bulb, arrange them in as many ways as you can to make the bulb light.

2. Make a sketch of each set-up. Include sketches of failures as well as successes.

3. In your own words, describe the similarities among your successful trials.  
Assessing the Lesson:
The drawings prepared by the students and judicious questioning will provide ample information as to whether understanding has been achieved by the students.
Teaching Lesson B:
Principles of Electric Circuits


Introduction to the lesson: 

When an electrical circuit is complete, electrons will flow from the negative terminal
of a power source through the circuit and return to the same source through the positive terminal.
Lesson time: 

.5 day

Materials Needed:
Dry cells (Size D)
Bare uncoated copper wire

Flashlight bulbs

 Essential Question:
How can an electrical circuit be tested to determine whether it is a closed circuit?

Introduction:
An electrical circuit is a flow of electrons. A circuit is the path along which the electric current flows. The electrons will only flow when a circuit is complete. When a circuit is complete, electrons will flow from the negative terminal of a power source through the circuit and return to the same source through the positive terminal. A flashlight dry cell is a common source of electrical power.

  





+



      _

If a complete circuit is made by connecting the two terminals with a wire, the electrons will flow from the negative to the positive terminal. When this pathway exists we say we have a complete circuit or a closed circuit. If there is a break in the pathway we call it an open circuit .An 
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electric bulb will not light unless the electricity flows through it. The two terminals of the bulb are shown in the drawing below. The electrons can enter either terminal and leave through the other one.
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The bulb gives light because the flow of electricity makes the wire filament inside the bulb get hot. Enough heat is produced to make the bulb incandescent. Resistance, a kind of “electrical friction” caused by the electrons moving through the filament heats it. The filament will not glow when the circuit is incomplete. The most common type of failure in electrical bulbs occurs when the filament melts or breaks.
Procedure:
To check what you have learned about electrical circuits, study each question and diagram. Then, decide upon an answer.

If we take two 1.5 volt flashlight dry cells, a switch, wire, and a flashlight bulb we can make a type of flashlight.

1.
Will the bulb glow if the parts are connected as shown below? Explain.
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__________________________________________________________________

__________________________________________________________________

2.
What will happen if the circuit is wired as shown here? Explain
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3.
Will the bulb glow when the circuit is connected this way? Explain.
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__________________________________________________________________

__________________________________________________________________

4.
What will happen if the circuit is wired in this way? Explain.
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__________________________________________________________________

5. 
What would happen if the circuit is wired this way? Explain.
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__________________________________________________________________

__________________________________________________________________

6.
What would happen if the circuit is wired this way? Explain.
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__________________________________________________________________

__________________________________________________________________

7.
What would happen if the circuit is wired in this manner? Explain.
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__________________________________________________________________

8.
If the wiring is connected this way, what will happen? Explain.
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__________________________________________________________________

__________________________________________________________________

9.
Draw a circuit diagram using electrical symbols of circuit #8.

10.
One problem with leaving circuits like #9 connected is that the dry cells will soon      lose their ability to produce electrical energy. Instead of connecting and disconnecting wires we can install a switch. Draw a schematic of this electrical circuit. using electrical symbols. 

11.
What will happen if an extra dry cell is properly added to the circuit? Explain. Draw an electrical diagram of this circuit.

ANSWER KEY
1. No. The wire is not connected between the negative terminal and the bulb so the circuit is incomplete.

2. Nothing. The circuit is still incomplete since the terminals of the two cells do not touch.

3. No. The two dry cells are placed with their negative terminals together. The electrons will not flow from the negative terminal of one dry cell to the negative terminal of the second dry cell.

4. The two cells will quickly become discharged. The bulb will not light since electricity is not flowing through it. The wire will get hot because it is carrying a large amount of electricity as it short-circuits the dry cells and allows all of the energy to be wasted.

5. The bulb would barely glow because only one-half of the amount of electricity normally used is passing through it. This amount of electricity does not produce enough “electrical friction” to cause the filament to get hot enough to glow brightly.

6. The second dry cell is connected only at the positive terminal and cannot provide any flow of electrons. The bulb would glow weakly.

7. The bulb would still glow weakly. The second dry cell is not connected at its positive terminal even though it is connected at its negative terminal it cannot contribute to electron flow.

8. The bulb will glow brightly. This circuit is correctly wired. The electricity (electrons) can flow from the negative terminal of the first cell through the second cell and out at the negative terminal. The electrons then flow through the filament of the bulb, out to the bulb and into the positive terminal of the first cell completing the circuit. 

9.
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10.
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11. Bulb will be brighter and hotter because more electrons will flow.
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Assessing the Lesson

Formative Assessment

The worksheet provided as well as observation of the actual set up of the circuits presented in the worksheets will very predict whether the student has learned the concept being developed.

Assessment 1
Summative Assessment
EOC Type Questions

1.
Which drawing shows a circuit that will cause the light to come on?


A. [image: image16.emf]
B. [image: image17.emf]
C. [image: image18.emf]
D. [image: image19.emf]
2. In the diagram below, what essential part of an electric circuit is missing at position X?


[image: image20.emf]

A. load




C. wires


B. on/off switch


D. source of current


[image: image21.emf]
3. In order to turn on the light, a piece of wire needs to be connected from


A. A to C



C. B to C


B. A to D



D. C to D


[image: image22]
4.
 Both light bulbs are lit in the circuit above. In order to turn off both lights, a switch must be placed in the circuit at the location marked


A. 1




C. 3


B. 2




D. 4
5.
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What is missing from this circuit diagram?
A. A source

B. A load

C. A switch

D. A resistor

Answers
1.
D

2.
D

3.
B

4.
A

5.
C
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