
Activity – The Balloon Electroscope 

 

First, there is a video link which describes the procedure undertaken for the Balloon Electroscope lab.  

https://www.youtube.com/watch?v=YPmxRKETNKI 

 

This next clip summarizes the theory governing the experiment.  

https://www.youtube.com/watch?v=e6SNQeap0_8 

 

 

Claim: The purpose of this lab is to determine the electrical charge and, ultimately, the number of electrons placed on 

a balloon when it is rubbed with a rabbit’s pelt. Students are to rub two inflated balloons with wool, thereby building up 

a static negative charge on the surface of each balloon. But just how many electrons are now on the surface of each 

object? Students are to employ properties of electrical forces, as related to Coulomb’s Law to calculate the number of 

electrons on each balloon.  

 

Provided below are couple diagrams which would assist in calculations. Notice a few things: 

 

•The left-most illustration is our free-body diagram. We can rearrange it to make a right triangle, thereby making 

 calculations possible.  

•This procedure is similar to the flying-pig lab, in which we compared two similar right-triangles –- one representing  

 forces, and one representing lengths. Using these two right triangles, we can calculate the electrical force of 

 repulsion one balloon applies to the other. Then, we can use Coulomb’s Law to solve for “q,” the electrical charge on 

 each balloon. Then, we can convert excess electrical charge, q, to number of electrons.   

•A key assumption we must make is that the balloons are given identical negative charges when rubbed with wool.  

•The electrical force of repulsion is the shortest side of the right triangle formed, (this magnitude does not need to be 

 doubled to accurately depict electrical force).  

 

 
Evidence Section Contains: 

•Labeled Free-Body Diagram of Experimental Setup, (Force of Gravity, Force of Tension on String, Electric Force) 

•Explanation for Why Experimental Setup Works for Calculating Number of Electrons on Each Balloon: 

  ·Electrical Force   ∙Coulomb’s Law  

  ∙Coulomb’s Constant  ∙Converting from Charge (in Coulombs) to Number of Electrons 

•Representative Calculations for Solving for Number of Electrons on Each Balloon 

 

*There is no need to make a graph or perform repeated trials here – we are using measured values of balloon force 

of gravity, string length, and distance of balloon separation to determine ForceElectrical Repulsion, then using Coulomb’s 

Law to determine charge magnitude on each balloon, (assuming identical charge on each balloon).  

 

Show your steps of calculations using the sample experiment data provided below. (Alternatively, if you have string 

and balloons, you can easily execute this procedure at home).  

 

•String Length = 1.75 meters 

•Distance of Separation Between Balloons = 0.50 meters 

•Mass of a Balloon and Air = 2.00 grams 

https://www.youtube.com/watch?v=YPmxRKETNKI
https://www.youtube.com/watch?v=e6SNQeap0_8


Activity – The Definitions of Current, Voltage, and Resistance 

The previous three activities have been about laying the ground rules for charge movement and electrical forces. 

Today, we’ll start harnessing that theory in order to begin circuit construction.  

 

Background Videos: 

 

Crash Course – Circuits 

First, let’s learn some of the basic definitions and criteria for moving electric charge in a controlled manner.  

https://www.youtube.com/watch?v=HXOok3mfMLM&list=PL8dPuuaLjXtN0ge7yDk_UA0ldZJdhwkoV&index=28 

 

Then, let’s watch an enthusiastic physics person use those basic definitions with the materials we would be utilizing in 

a laboratory setting.  

https://www.youtube.com/watch?v=8jB6hDUqN0Y 

 

Part I: 

I know we’re not usually into defining a bunch of terms, but we do need to lay down a foundation of vocabulary if 

we’re going to perform analysis of circuits.  

 

•Electrical Voltage (Volts) 

•Current (Amps) (Formula involving current, electrical current, and time) (Usually measured in “milli-Amps,” mA) 

•Resistance (Ohms) 

•Electrical Power (Watts) (Formula involving current and voltage) 

 

Which of the above properties governs how bright a lightbulb glows? 

 

The three instruments we need to competently employ to make necessary measurements for circuit studies are -- 

 

•Voltmeter 

•Ammeter 

•Ohmmeter 

 

This video does a good job of describing how to employ the above three instruments in a circuit. 

https://www.khanacademy.org/science/ap-physics-1/ap-circuits-topic/dc-ammeters-and-voltmeters-ap/v/voltmeters-

and-ammeters 

 

Notice that voltmeters are place “in parallel,” across the circuit property being tested. Ammeters are placed “in 

series,” at various locations within the circuit.  

 

We are able to utilize Ohmmeters in the lab by removing resistors from a circuit, and placing Ohmmeter probes 

across the ends of a resistor while it is removed from the circuit. We cannot use Ohmmeters in the virtual laboratory 

we’re about to perform.  

 

Define electrical voltage, current, resistance, and electrical power.  

 

Draw a circuit schematic with at least one battery, one switch, and one resistor. On this same diagram, draw 

a voltmeter and an ammeter being properly utilized in the circuit. (There is no need to present values or 

magnitudes for any properties diagrammed).  

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=HXOok3mfMLM&list=PL8dPuuaLjXtN0ge7yDk_UA0ldZJdhwkoV&index=28
https://www.youtube.com/watch?v=8jB6hDUqN0Y
https://www.khanacademy.org/science/ap-physics-1/ap-circuits-topic/dc-ammeters-and-voltmeters-ap/v/voltmeters-and-ammeters
https://www.khanacademy.org/science/ap-physics-1/ap-circuits-topic/dc-ammeters-and-voltmeters-ap/v/voltmeters-and-ammeters


Activity – Lab Ohmic vs. Non-Ohmic Resistance 

 

Our virtual lab activity can be found at this link: 

https://phet.colorado.edu/en/simulation/circuit-construction-kit-dc 

 

*Make sure to keep wire resistivity negligible and the battery’s internal resistance zero. 

 

Claim: The purpose of this lab is to experimentally determine the magnitude of resistance of a resistor.  

•Define Ohm’s law, and demonstrate the derivation of Ohm’s law necessary to determine the resistance magnitude of  

 the resistor in the lab. (Placing Ohm’s Law into y = mx format).  

•Draw a circuit schematic for our laboratory procedure, including the following elements: 

►Battery, (voltage source for the circuit) 

►Resistor, (just as we use in our laboratory procedures – try to dodge the “values” tab, in simulating the procedure 

   we would perform in the classroom, we don’t want to know the magnitude of resistance before performing the lab) 

►Wire 

►Switch 

►Voltmeter  

►Ammeter 

 

Make sure the voltmeter and ammeter are properly employed in the circuit to measure voltage and current. 

 

In practical terms, what property can we change, and what property can we measure? (What will you choose for your 

independent and dependent variable)? How can you alter the independent variable in this experiment? 

 

Evidence: Provide a data table and graph, such that a linear regression can be used to determine the resistor’s 

resistance magnitude.  

 

Justification: This should be a fairly simple linear function to graph – the slope of which can be used to indicate 

resistance. Provide a compare/contrast diagram for Ohmic vs. Non-Ohmic resistors. (Include sketches of Voltage vs. 

Current for each type of resistor). Why is it important the resistor we used in this laboratory procedure was an Ohmic 

resistor?  

 

 

 

 

 

 

https://phet.colorado.edu/en/simulation/circuit-construction-kit-dc

