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Activity GS01: Fruit Battery – Electricity 
(Voltage Sensor)

Concept
DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

Electricity
GS01 Fruit Battery.ds
G01 Fruit Battery
G01_BATT.SWS

Equipment Needed
Qty
Consumables
Qty

Voltage Sensor (CI-6503) 
1
Apple or other medium size fruit
1

Copper wire, 2 or 3 inches long
1



Zinc (galvanized) nail
1



Protective gear
PS



What Do You Think?

[image: image1.wmf]In this activity you will measure the voltage of a "fruit battery*" using a Voltage Sensor. What type of fruit will produce the most voltage? (*In this activity, the word 'battery' will be used in place of 'cell'.)

Take time to answer the ‘What Do You Think?’ question(s) in the Lab Report section.

Background

[image: image3.wmf]One form of energy can be converted into another. For example, the energy stored in a piece of food can be converted into energy that helps you grow and move. The energy stored in certain kinds of food can also be converted into electricity. A piece of fruit such as an apple or orange can produce a voltage when electrodes made of different metals are placed into the fruit. 

An electrode is made from a material that can conduct electricity. 

For You To Do

[image: image4..pict]The Voltage Sensor has a pair of flexible insulated wires joined by a type of plug called a DIN plug. The plugs at each end of the wires are called banana plugs. The Voltage Sensor comes with a pair of clips called alligator clips that can be slipped onto the end of the banana plugs.

For this activity, use the Voltage Sensor to measure the voltage (or potential difference) produced by a piece of fruit that has a copper electrode (copper wire) and a zinc electrode (galvanized nail) in it. Use DataStudio or ScienceWorkshop to record and display the measured voltages.
 

SAFETY REMINDERS

· Follow directions carefully when using the equipment for this activity. 

· Wear protective gear (e.g., goggles, gloves, apron).
[image: image15..pict]

Prediction

Will the voltage from a piece of fruit be as much as the voltage from a D size dry cell battery (about 1.5 volts)? Predict what the voltage will be from the piece of fruit. Record your prediction and the type of fruit you are going to use.


Type of fruit
Predicted voltage (V)




[image: image5..pict]PART I: Computer Setup
1.
Connect the ScienceWorkshop interface to the computer, turn on the interface, and then turn on the computer. 

2.
Connect the Voltage Sensor DIN plug into Analog Channel A on the interface.

3.
Open the file as shown:


DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

GS01 Fruit Battery.ds
G01 Fruit Battery
G01_BATT.SWS

· The DataStudio file has a Workbook display. Read the instructions in the Workbook.

· The ScienceWorkshop document has an Experiment Setup window and an Experiment Notes window. It also has a Table display, a Digits display, and a Meter display, all showing voltage.

· Data recording is set for ten measurements per second, or 10 Hz.

Experiment Setup window: 

[image: image6..pict][image: image7..pict]The window shows an icon for the kind of sensor. For this activity, the window shows the icon for the Voltage Sensor below Analog Channel A.

[image: image8..pict][image: image9..pict]Digits display:

[image: image10..pict][image: image11..pict]Meter display:

Table display:

[image: image12..pict][image: image13..pict]The Table display has a display area that is similar to columns in a spreadsheet.

PART II: Equipment Setup
1.
Stick the piece of copper wire and the galvanized nail into the piece of fruit to turn it into a battery.

[image: image2.wmf]
2.
Put alligator clips on the ends of the Voltage Sensor leads. Connect the red end of the Voltage Sensor to the copper wire and the black end of the Voltage Sensor to the nail.

PART III: Data Recording
1.
Start recording data. 

•
Watch the values of voltage in the Digits display and Meter display. 

2.
Record data for about 10 seconds.

3.
Stop recording data.

Analyzing the Data
1.
Set up the Table to show statistics. 

2.
Record the Max (maximum) value of voltage in the Data Table.

Record your results in the Lab Report section.

Lab Report - Activity GS01: Fruit Battery

What Do You Think?

In this activity you will measure the voltage of a "fruit battery*" using a Voltage Sensor. What type of fruit will produce the most voltage? (*In this activity, the word 'battery' will be used in place of 'cell'.)

Data Table

Type of Fruit
Maximum Voltage (V)




Optional
•
Try inserting the electrodes to different depths.

•
Try inserting the electrodes closer to each other or farther away from each other.

•
Try different kinds of fruit.

•
Try different sizes of the same kind of fruit.

Questions

1.
How does your prediction compare to the actual value of maximum voltage? (Was your prediction lower, higher, or very close?)

2.
If you tried any of the optional activities, what were the results?

a.
Did changing how far in the electrodes were make the voltage go up, go down, or stay the same?

b.
Did putting the electrodes closer together make the voltage go up, go down, or stay the same?

c.
Did putting the electrodes farther apart make the voltage go up, go down, or stay the same?

d.
Did a different kind of fruit make any difference? If so, what was the kind of fruit, and was its voltage higher or lower than your first piece of fruit?

e.
Did a different size of your kind of fruit make a difference? If so, did the voltage go up or go down?

Ending the Activity

•
Check with your instructor about putting away the equipment for this activity. 

•
Check with your instructor about disposing of the pieces of fruit after you are done with them.

Computer Shutdown

When you have finished, you have several options. 

1.
You can select Quit from the File menu to end the activity. 

2.
You can select Save or Save As… from the File menu to save your data for this activity and the changes you’ve made to the document. 

•
The original document is “locked”, so you should give your document a new filename.

3.
If you wish to go on to the next activity, select Open… from the File menu, and find the document for the next activity.
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