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Sec. 7.5 ­ Elementary Charge

Learning Goal:  By the end of today, I will 
be familiar with the fundamental property 
called electric charge, and the value of 
electric charge placed on an electron.
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At the turn of the twentieth century, when our understanding of 
electric forces was beginning to increase, two fundamental 
questions arose regarding the nature of electric charge:

1. Does there exist,in nature,a smallest unit of electric charge of 
which other units are simple multiples? 

2. If so,what is this elementary charge,and what is its magnitude,in 
coulombs?

Driving Questions

A quantity of 1 C is equal to approximately 6.24 x 1018, or 6.24 quintillion. 
In terms of SI base units, the coulomb is the equivalent of one ampere­
second. Conversely, an electric current of 1 A represents 1 C of unit 
electric charge carriers flowing past a specific point in 1 s. 
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Marble Investigation (Excel or by hand)
1. In each of these bags there is a number of whole marbles. ie 
an integer number of them

2. Weigh each bag and record the information in a table, from 
least to greatest

3. Take 5 minutes and try and think of a way that you could use 
this data to determine the weight of ONE marble

4. Find the differences between each data entry, circle the 
smallest non­zero difference

5. Add a new column called Whole Difference to your table ­ the 
data for this column is achieved by taking the original weight and 
dividing it by the smallest non­zero difference you found

6. Round off any values in the Whole Difference column (no 
decimals)

7. Plot the original mass (y) vs the whole difference (x)

8. Draw a line of best fit and determine the slope

Weight First Difference Whole Difference
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The Millikan Experiment
Millikan hypothesized that if he were able to measure the total charge on 
any oil drop, it would have to be some small integral multiple of the 
elementary charge.

Once a mist of oil drops is sprayed through a small hole in the upper plate in a 
Millikan apparatus,it is possible,by carefully adjusting the potential difference 
between the plates, to “balance”a particular droplet that has the same sign as 
the charge on the lower plate. When the droplet is balanced,the gravitational 
force pulling it down equals the electric force pulling it up

electric ­ Earth balance
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Known values: g, r, and Vbattery

After many repetitions and the gathering of lots of 
data, he ended up with a table similar to the following:

This is similar to the marble problem, could we 
modify our spreadsheet to perform the same 
operations but with Charge now, instead of mass.
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Elementary Charge of an Electron

This allows us to move from just using "q" to 
represent charge, to using q = Ne , where N is the 
number of electrons.
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Example

q = Ne
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Charge of a Proton

­ same magnitude as an electron, but positive

­ protons have a complex structure, they are built of 
quarks

­ quarks have charge that are

­ conversation for another day 

or
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Homework

Read page 360 ­ 364

page 362 #1, 2, 3, 4, 5

page 364 #1, 3, 5
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MilikanCalculations.xlsx


Sheet1

		Mass		Multiplier		Electric Potential Difference				Charge ©

		3.2		1.00E-15		140				1.12114285714286E-18

		2.4		1.00E-15		147				8.00816326530612E-19

		1.9		1.00E-15		290.9				3.203678239945E-19

		4.2		1.00E-15		214.4				9.60867537313433E-19

		2.8		1.00E-15		428.8				3.20289179104478E-19

		2.3		1.00E-15		176.1				6.40630323679727E-19

		3.5		1.00E-15		214.4				8.00722947761194E-19

		3.7		1.00E-15		566.6				3.20305330038828E-19

		2.1		1.00E-15		160.8				6.40578358208955E-19

		3.9		1.00E-15		597.2				3.20319825853985E-19

		4.3		1.00E-15		263.4				8.00740318906606E-19

		2.5		1.00E-15		382.8				3.20336990595611E-19

		3.1		1.00E-15		237.3				6.40771175726928E-19

		3.4		1.00E-15		173.5				9.6121037463977E-19

		2.2		1.00E-15		673.8				1.60151380231523E-19



				r (cm)

				0.5





Sheet2

		Mass		Multiplier		Electric Potential Difference				Charge ©		Charge difference		E divided by smallest		Charge ©

		2.2		1.00E-15		673.8				1.60151380231523E-19		-1.60137798872955E-19		1		1.60151380231523E-19

		2.8		1.00E-15		428.8				3.20289179104478E-19		-1.61509343505475E-23		2		3.20289179104478E-19

		3.7		1.00E-15		566.6				3.20305330038828E-19		-1.44958151571266E-23		2		3.20305330038828E-19

		3.9		1.00E-15		597.2				3.20319825853985E-19		-1.71647416260497E-23		2		3.20319825853985E-19

		2.5		1.00E-15		382.8				3.20336990595611E-19		-3.0833398888604E-23		2		3.20336990595611E-19

		1.9		1.00E-15		290.9				3.203678239945E-19		-3.20210534214455E-19		2		3.203678239945E-19

		2.1		1.00E-15		160.8				6.40578358208955E-19		-5.19654707721466E-23		4		6.40578358208955E-19

		2.3		1.00E-15		176.1				6.40630323679727E-19		-1.40852047200528E-22		4		6.40630323679727E-19

		3.1		1.00E-15		237.3				6.40771175726928E-19		-1.59951772034266E-19		4		6.40771175726928E-19

		3.5		1.00E-15		214.4				8.00722947761194E-19		-1.73711454121195E-23		5		8.00722947761194E-19

		4.3		1.00E-15		263.4				8.00740318906606E-19		-7.60076240060866E-23		5		8.00740318906606E-19

		2.4		1.00E-15		147				8.00816326530612E-19		-1.60051210782821E-19		5		8.00816326530612E-19

		4.2		1.00E-15		214.4				9.60867537313433E-19		-3.42837326336599E-22		6		9.60867537313433E-19

		3.4		1.00E-15		173.5				9.6121037463977E-19		-1.59932482503088E-19		6		9.6121037463977E-19

		3.2		1.00E-15		140				1.12114285714286E-18		1.12114285714286E-18



				r (cm)

				0.5







y = 2E-19x + 8E-34



1.0000848104486479	2.0000848104486479	2.000185666926408	2.0002761878106661	2.0003833751315034	2.0005759180483267	4.0001696208972968	4.0004941256122226	4.0013736933856769	5.0002120261216199	5.0003205023560531	5.0007951412267069	6.0002544313459447	6.0023953208095779	1.6015138023152275E-19	3.2028917910447759E-19	3.2030533003882814E-19	3.2031982585398526E-19	3.2033699059561131E-19	3.2036782399449992E-19	6.4057835820895528E-19	6.4063032367972742E-19	6.4077117572692795E-19	8.00722947761194E-19	8.0074031890660612E-19	8.0081632653061221E-19	9.6086753731343292E-19	9.6121037463976952E-19	







Sheet2 (2)

		Mass		Multiplier		Electric Potential Difference				Charge ©		Charge difference		E divided by smallest

		2.2		1.00E-15		673.8				1.60151380231523E-19		-1.60137798872955E-19		1

		2.8		1.00E-15		428.8				3.20289179104478E-19		-1.61509343505475E-23		2

		3.7		1.00E-15		566.6				3.20305330038828E-19		-1.44958151571266E-23		2

		3.9		1.00E-15		597.2				3.20319825853985E-19		-1.71647416260497E-23		2

		2.5		1.00E-15		382.8				3.20336990595611E-19		-3.0833398888604E-23		2

		1.9		1.00E-15		290.9				3.203678239945E-19		-3.20210534214455E-19		2

		2.1		1.00E-15		160.8				6.40578358208955E-19		-5.19654707721466E-23		4

		2.3		1.00E-15		176.1				6.40630323679727E-19		-1.40852047200528E-22		4

		3.1		1.00E-15		237.3				6.40771175726928E-19		-1.59951772034266E-19		4

		3.5		1.00E-15		214.4				8.00722947761194E-19		-1.73711454121195E-23		5

		4.3		1.00E-15		263.4				8.00740318906606E-19		-7.60076240060866E-23		5

		2.4		1.00E-15		147				8.00816326530612E-19		-1.60051210782821E-19		5

		4.2		1.00E-15		214.4				9.60867537313433E-19		-3.42837326336599E-22		6

		3.4		1.00E-15		173.5				9.6121037463977E-19		-1.59932482503088E-19		6

		3.2		1.00E-15		140				1.12114285714286E-18		1.12114285714286E-18



				r (cm)

				0.5

										Hoping to hit two integer numbers next to each other, this gives the value of "1"
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