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Stacked Batteries

Did you ever wonder why it takes two batteries stacked together to run a flashlight or why your video game player takes four batteries? Why do they need to be put into these devices a certain way? This activity will allow you to explore how all this works by measuring the voltages across different numbers of batteries stacked together.

OBJECTIVES

In this activity, you will

· Measure the voltages of batteries as they are stacked together.

· Compare the voltages of different types of stacked batteries.

· Draw conclusions about batteries in electronic devices.

MATERIALS

	computer with Logger Lite software installed

	Go! Link interface

	Vernier Differential Voltage Probe

	4 D batteries

	4 AA batteries

	ruler with groove for holding batteries 


Key Question

What do you think will happen to the voltage as you add more D batteries together and measure the voltages from the end of the first battery to the opposite end of the last battery? 

Hypothesis

The voltage will                 by                  volts every time an additional D battery is added to the stack. 

PROCEDURE

Part I  Measure the Voltage of Stacked D Batteries


1.
Make sure the Voltage Probe is connected to the Go! Link and that the Go! Link is connected to the computer.


2.
Start Logger Lite on your computer.


3.
Open the file for this activity by doing the following:

a. Click the Open button, [image: image1.png]


.

b. Open the folder called “Elementary Science.”

c. Open the file called “42 Stacked Batteries.”


4.
Zero the sensor and begin data collection by doing the following: 

d. Clip together the ends of the red and black wires coming from the Voltage Probe.

e. Look at the computer screen and click [image: image2.png]


 to zero the Voltage Probe. The voltage reading on the screen should be at or near 0 volts. 

f. Start data collection, by clicking [image: image3.png]


. 

g. Click [image: image4.png]


 and enter 0 for 0 batteries.


5.
Collect data by following these steps: 

h. Put the ruler on the table and put one D battery in the groove of the ruler.

i. Now press the red clip to the positive end of the battery, and press the black clip to the negative end of the battery. 

j. When the voltage reading stays the same for a few seconds, click [image: image5.png]


. 

k. In the box that appears on the screen, enter 1 for 1 battery, then click [image: image6.png]OK




.

[image: image14.jpg]




6.
Collect data for 2 stacked batteries.

l. [image: image15.jpg]


Place a second battery on the ruler with the negative end of this battery touching the positive end of the first battery.

m. Hold the red clip against the positive end of the first battery and the black clip against the negative end of the second battery.
n. When the readings are the same for a few seconds, click [image: image7.png]


. 
o. In the box, enter 2 for 2 stacked batteries and then click [image: image8.png]OK




.

7.
Collect data for the 3rd and 4th batteries by doing the following:

p. Place another battery on the ruler with the negative end of this battery touching the positive end of the battery before it. 

q. Hold the red clip against the positive end of the first battery in the row and the black clip against the negative end of the last battery in the row.
r. When the readings are the same for a few seconds, click [image: image9.png]


. 
s. In the box, enter 3 for 3 stacked batteries and then click [image: image10.png]OK




.
t. Repeat this step with 4 batteries in the stack.

8.
When you have collected data for 4 batteries, click [image: image11.png]


 and then click the Store button, [image: image12.png]


, to store your data. 


9.
Look at the voltage values in the Latest Potential column on the screen and record the voltages in the Part I Data Table, below. 

	Part I Data Table

	Number of D batteries
	Potential

	1 battery
	V

	2 batteries
	V

	3 batteries
	V

	4 batteries
	V


Part II  How Do AA Batteries Stack Up?

Key Question

What do you think will happen to the voltage as you add AA batteries together and measure the voltage? Will the voltage of AA batteries change the same amount as the voltage changed when you stacked D batteries? Why or why not?

Hypothesis

The voltage will _____________ by __________ volts every time another AA battery is added to the stack.

Prediction

Click the Prediction button, [image: image13.png]


, and draw what you think will happen to the voltages as you add more AA batteries.


10.
Repeat Steps 5–9, using the AA batteries in place of the D batteries. This time, write down your data in the table below.

	Part II Data Table

	Number of AA batteries
	Potential

	1 battery
	V

	2 batteries
	V

	3 batteries
	V

	4 batteries
	V


ANALYZE YOUR DATA


1.
How did your prediction from Part II match your data?


2.
What do you think the voltage would be if you added together 10 batteries? Why?


3.
Compare your data from Parts I and II of this activity. Describe how they are the same and different. Do the similarities and differences surprise you?

Good job!!
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