Basic Characteristics of Circuits


A.
HOW MANY WAYS CAN YOU MAKE A LIGHT BULB LIGHT?  ( 3A1 p 61)

battery       bulb      one copper conducting wire

1. Using your materials, make your bulb light. (Be careful ... If you begin to feel heat in the wire remove the wire from the battery immediately.)
2. How many different ways can you get your bulb to light?

3. Draw pictures below of the ways that you got the bulb to light and ways that you did not get it to light.

WAYS YOU GOT BULB TO LIGHT
WAYS BULB DID NOT LIGHT
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A   B  

 
4.
Look at top and bottom of a battery to see where good contact can be made. (One needs to check new batteries as batteries may differ.) 

QUIZ: WILL THE BULB LIGHT?

Ask instructor to give you a quiz about whether the bulbs will light or not.

B.
HOW CAN YOU MAKE THE BULB LIGHT WHEN IT IS NOT TOUCHING THE BATTERY?   (3A2 p 65)

battery      bulb        two copper  conducting wires

1.
Using your materials, make the bulb light when it is not touching the battery. 

2.
Draw wires on the picture below to show how you got the bulb to light.
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3.
Where must the wire(s) touch the battery to light the bulb?

4.
Where must the wire(s) touch the bulb for it to light?

5. 
Make a rule about lighting the bulb using your observations.

C.
HOW CAN YOU EXPLAIN THE MYSTERIOUS CIRCUIT?   (3C1 p 69)

1 battery    1 bulb  1-20 cm length copper conducting wire

1. 
Test your bulb and battery to make sure that the bulb will light.

2. 
Look at the circuit in the drawing.
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3. 
The wire is touching the two special places on the bulb. Predict whether the bulb will light. Explain why.

4. 
Use your materials to see if the bulb will light.

5. 
What did you observe?

6. 
Explain what happened?

7.
Identify the path the electricity travels on the diagram above.
D.
WHERE DOES THE CURRENT GO?       (3C2 p 71)

1 battery   1 bulb   2-20 cm length copper conducting wire

1 green wire   1 bulb holder   battery holder

1. Construct the following circuit using copper wires.
2. Make sure your bulb lights.

[image: image4.jpg]


3. Predict what will happen if you place a copper wire at various locations between wire 1 and 2? After making a written prediction, try it.

4. Describe what happed. Explain why.
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5.
What do you predict will happen if you touch the end of wire 1 with the end of wire 2 outside of the bulb holder as shown. Try it (Be careful!! If you begin to feel heat in the wire separate the wires.)
6.
What happened to the bulb?

7. Explain what happened.
8. Identify the path the current travels on the diagram above when wires 1 and 2 are touched.

E.
DOES THE SIZE OF THE BATTERY CHANGE THE BRIGHTNESS OF THE BULB?  (3D4 p 81)  (must be done in class)
batteries - D,  AA,  AAA,  NiMH,

9-volt
1.
Observe the brightness of the bulb when connected to the D-cell battery.

2.
How do you think the brightness of the bulb when connected to the D-cell will compare to connecting the bulb to the AAA-cell. Predict, try it, and then write what you found.
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3.
What do you observe about the brightness of the bulb when connected to other batteries? Make comparisons to the brightness of the bulb when connected to a D-cell?


Same
Different


AA
_____
_____

AAA
_____
_____

AA NiMH (recharagable)
_____
_____


AA Akaline Recharagable)
_____
_____


9-volt
​​​_____
_____
4.
Explain why the brightness of the bulb was the same for different batteries.

5.
Explain why the brightness of the bulb was different for different batteries.

F
IS IT WET OR IS IT DRY? 5A2 p 117
D-cell, AA, AAA, 9-voltbattery

 hacksaw, vice, box of old batteries

1.
Have your instructor will cut a D-cell battery apart.

2.
What precautions must be taken before one begins cutting apart the battery.

3.
Describe what you observe as the battery is cut apart.

4.
Examine the sectional view of the battery. The plus terminal is the carbon rod and the negative terminal is the zinc case. (see box with old batteries in it)
Carbon Zinc                     Zinc-Alkaline
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Storage Battery
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Take photo of motorcycle battery
5.
Have your instructor take apart a 9-volt battery. Describe what is seen.
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G.
HOW CAN YOU GET MORE THAN ONE BULB TO LIGHT IN A CIRCUIT? 


(3D1 p 73)

battery   2 bulbs and 2 bulb holders

3 lengths of green wire    battery holder
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1.
Make sure both bulbs are the same brightness when connected alone with the battery. Then connect one bulb to the battery to make it light.
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2.
Add one more bulb in a continuous 

circuit so that both bulbs light.
3.
What change in the brightness of bulb A did you observe when you added bulb B? How did the brightness of the two bulbs compare?

4.
Unscrew bulb B. What happened to bulb A?
5.
Again get both bulbs to light. What do you predict will happen when you remove bulb A?

6.
Try it. What happened to bulb B?

7.
Explain your observations?

8.
The circuit you have constructed is called a series circuit. A series circuit is an electric circuit that has a single conducting path through which all the charges (electrons) flow.

H.
WHAT IS ANOTHER WAY TO GET MORE THAN ONE BULB TO LIGHT IN A CIRCUIT?  (3D2 p 75)

battery         2 bulbs and 2 bulb holders

4 lengths of green wire     battery holder
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1.
Get one bulb to light using the dry cell, a bulb, a bulb holder and two pieces of wire.   

2.
Add one more bulb as shown in the diagram below.
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3.
What change in the brightness of the first bulb did you observe when you added the second bulb? How do the brightness of the bulbs compare?

4.
Predict in writing what you think would happen when you unscrew bulb A. Then do it.

5.
What happened to bulb B?

6.
Again get both bulbs to light. Predict in writing what will happen when you remove bulb B?

7.
What explanation can you give for what happened?
8.
The circuit you have constructed is called a parallel circuit. A parallel circuit is an electric circuit that has separate conducting paths through each bulb.
9.
Describe what happens to the light bulbs in your home when one bulb burns out.
10. Do you think the wires in your home are connected in series or in parallel? Explain.
11.
Identify the difference(s) Which is a series circuit and which is a parallel circuit?
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I.
USING TWO BATTERIES IN SERIES   (3E1 p 87)

2 batteries       1 Christmas tree bulb

1 connecting wire     battery holders?

1. 
Get one bulb to light.
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2. 
What do you predict will happen to the brightness of the bulb when another battery is added to the circuit as shown?
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3. 
Add the other battery to the circuit. The second battery is in series with the first battery.

4. 
What happens to the brightness of the bulb when the second battery is added?
5. 
Explain why the bulb’s brightness changes.
6.
Draw the circuit arrangement of the batteries in your calculator. 
7.
How are they connected, in series or in parallel? Why?
J.
USING TWO BATTERIES IN PARALLEL     (3E2 p 89)

2 batteries    Christmas tree bulb

2-20 cm lengths bare copper wire
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1.
Get one bulb to light using one battery, and a Christmas tree bulb. battery is added to the circuit as in the illustration?
2. 
What do you predict will happen when another battery is added to the circuit as in the illustration?
3. 
Add the second battery as in the illustration.
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4. 
What happens to the brightness of the bulb when the second battery is added? 
5.
Why do you think the brightness changed?

6.
Reverse one of the batteries as shown.
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7.
What happens to the brightness? Explain.

8.
Given a device that uses two or more batteries, how can you determine if they are connected in series or connected in parallel? 

K.
HOW MANY BULBS WILL ONE BATTERY LIGHT?   (3D3 p 79)
Battery.    battery  holder

4 or 5 Christmas tree lights

2-20 cm lengths bare copper wire

1. 
See how many Christmas tree bulbs you can light when you connect one wire of the bulb to one of the copper wires and the other end to the other copper wire. 
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2. 
What do you observe about the brightness of the bulbs already added to the circuit when additional bulbs are added?

3. 
Explain why this is so?
L.
QUIZ: WILL THE BULB LIGHT?

1.
Ask instructor to give you a quiz about whether the bulbs will light or not.
M
HOW IS THE STRAND OF 35 CHRISTMAS TREE BULBS CONNECTED?

strand of 35-bulb Christmas tree lights
1.
Ask instructor to demonstrate a 35-bulb strand of Christmas tree lights.

2.
Based on what you can see, how are they connected?
3.
What do you observe when the strand is plugged in?

4.
Does this make sense? Why not?
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5. Let’s take apart a Christmas tree bulb.
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6.
Pull the Christmas tree bulb out of the holder with plastic base connected to it..
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7.
Examine the bulb and holder to see how the bulb is connected to the base.
8.
Next pull the bulb out if its holder.

9.
Look closely. Do you see anything unique inside the bulb? If yes, what?
10.
What is the path that the electricity must follow in the Christmas tree bulb? Identify the path on your diagram.

11.
Present day Christmas tree lights (connected end to end) have the ability to remain lit even when one of the lights goes out. Can you locate anything inside the bulb that will allow this to happen? If so identify it in your diagram.
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12
Obtain a 9-volt battery. Watch the bulb as you connect the 2 wires across the terminals of the battery. 
13. If the bulb goes out describe what you observed.
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14.
If the bulb did not go out, connect a second 9-volt battery to the first and then connect the bulb across the two terminals. Keep adding batteries one at a time until the bulb blows out.
15.
When the bulb finally burns out, answer question 13.
16. When the filament burns out you should have seen a flash near the base of the bulb. Identify it if you can, otherwise get another bulb and repeat 8-14 watching to see where the flash occurs. Where is it?
17. Identify the path that the current is now flowing to keep the path (circuit) complete.
N.
WHERE ARE THE WIRES IN YOUR MYSTERY PACKAGE?  (3A3 p 97)

(must do in class)

two pieces of cardboard or box,     masking tape, 

Christmas tree bulb      battery      brass fasteners
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1. 
Look at the apparatus. (Do not open it.)
2.
You should see the heads of 6 brass fasteners on one side of the cardboard.
3.
Wires under the lid are attached to some of the brass fasteners.
4.
Using the Christmas tree bulb and a battery, how can you find out where the wires are without opening the box?
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5.
Make a test instrument by connecting a bulb to a battery.   
6.
Use the unconnected ends to do the testing.
7.
Is there a connection between fastener 1 and fastener 2?
8.
Test all the other possible pairs listed below.

9.
Record your observations in the following chart.


PAIRS
Bulb Lights
Pairs
Bulb Lights



(Yes/No)

(Yes/No)


1-2
__________
2-6
__________


1-3
__________
3-4
__________


1-4
__________
3-5
__________


1-5
__________
3-6
__________


1-6
__________
4-5
__________


2-3
__________
4-6
__________


2-4
__________
5-6
__________


2-5
__________

10.
Use your observations to draw lines on diagram A where you think the connecting wires are found in the lid of your box. (Use a pencil so you can erase if you change your mind.)
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                     A                                 B
11.
When you have completed drawing the lines in diagram A, ask your instructor for the pink card that gives the actual wire connections.

12.
On diagram B, draw the wires as they were connected.


13.
Are the connecting wires the same on both diagrams?
14. If the actual connection, drawn in B does is not exactly like A, explain why.

O.
HOW CAN YOU MAKE A SIMPLE SWITCH? p 68
1-5 x 5 cm cardboard     1-small paper clips

2-paper brads    Christmas tree bulb    battery
battery holder    2-green connecting wires   

1.
Cut one slit in the cardboard. Next insert a brad through one end of the paper clip and then insert it into the slit.

[image: image32.jpg]


2.
Locate the slit for the second brad by placing it where the other end of the paper clip will contact the brad when moved over it. Insert a second brad into the slit.
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3.
Wrap the end of a green coated wire to one brad and a second wire to the other brad on the back side of the cardboard. Bend the brads to the cardboard to keep the wires connected to the brad.  
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4.
Make a circuit by connecting a battery, bulb holder with bulb, and switch. How do you turn the bulb on and off with the switch?
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Single Household Switch

P.
HOW CAN YOU MAKE A 3-WAY SWITCH?   
2-5 x 5 cm cardboard     2-small paper clips

   6-paper brads    Christmas tree bulb    battery
battery holder    4-green connecting wires
1.
Create two cardboard switches with connections as shown.  
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2.
You have constructed what is called a 3-way switch which has two locations where one can turn the bulb on and off from two different locations.
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3. 
Make a circuit by connecting a battery, bulb holder with bulb and the 3-way switch.
4.
Practice turning the bulb on and off using the two individual switches. 

5.
Make a drawing of the circuit with the switches in the position that the bulb is lit.

6.
Make a drawing of the circuit with the switches in the position that the bulb is not lit.

7.
Where around your house are 3-way switches?
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Q.
CAN MECHANICAL ENERGY BE CONVERTED INTO ELECTRICAL ENERGY?  5B2 p 119
1.
Remove the gencon from the box, then plug in the cord. Make sure it is all the way in. 
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2.
Connect each clip of the gencon wire to one of the wires of a Christmas tree bulb.  
3.
With one person continually turning the gencon, have another person disconnect and then reconnect a Christmas bulb wire a few times. Make sure all have a chance to turn the generator.
4.
What does the person turning the gencon feel? Explain what is happening?
5.
Next connect the two clips of one of the gencon wires to the two clips of the other gencon wire.
6.
With one person holding one of the gencons, have the other person turn their gencon handle.

7.
What do you observe?

8.
Turn the gencon handle in the opposite direction.
9.
Now what do you observe?

10.
Switch the clips that one gencon is connected to the other gencon clips. Turn one of the generators.
11.
What happens this time?
12.
With the other person turning their gencon, repeat items 6-11.
13.
Have one person turn their handle for 10 turns. Count the number of turns the other gencon turns. Record the number of turns.
14.
Repeat #13 with the other person turning their gencon 10 turns and counting the number of turns the other gencon handle turns. Record the information. Is it the same?

15.
If the number of turns is not the same, continue to investigate to find out why? 

16.
What did you find that made a difference in the number of turns?


17.
Connect each of the two clips of the gencon to different spike of the green capacitor.

18.
Turn the handle of the gencon 10 turns and then let go of the handle.

19.
What do you observe?

20. Why did the gencon keep turning?
21.
Turn the generator 10 times and count the number of turns on its own.  Repeat a few times and record your results.
R. Wiring a House  p 123
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