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	Module 7: Lesson 2 ASSIGNMENT

This Module 7: Lesson 2 Assignment is worth 30 marks. The value of each question is stated in the left margin.


	(30 marks)
	Lesson 2 Assignment—The Millikan Experiment


	(3 marks)
	LAB 1.

Use the following procedures to re-enact Millikan’s experiment.


1. On the simulation, select the reticle view ([image: image1.jpg]


) and make sure that the electric field is off ([image: image2.jpg]


).
2. Inject oil droplets into the apparatus by clicking the inject button ([image: image3.jpg]


) a few times. You should see the droplets moving down.


3. Toggle the field on and off a couple of times ([image: image4.jpg]


 or shortcut key V). When the field is on, you should see some of the droplets move up.


4. Look for a droplet that moves both up and down slowly. Select this droplet by clicking on it with your mouse, and verify that it changes colour.


5. When your selected droplet is well above the top line of the reticle, turn the field off. As the droplet is falling,
· start the timer ([image: image5.jpg]


 or shortcut key M) when it passes the top line of the reticle
· stop the timer ([image: image6.jpg]


 or shortcut key M) when it passes the bottom line of the reticle (this is the fall time) 

6. After the droplet has passed the bottom line of the reticle, switch the field on. As the droplet is rising,


· start the timer ([image: image7.jpg]


 or shortcut key M) when it passes the bottom line of the reticle
· stop the timer ([image: image8.jpg]


 or shortcut key M) when it passes the top line of the reticle (this is the rise time) 

7. Repeat steps 5 and 6 five times for your selected droplet.

8. Click the data button ([image: image9.jpg]loiol
ool



) and view the “Collected Data.” Millikan used the rise and fall times, the mass of the droplet (determined by volume and density), and forces related to air resistance to determine its charge. Note that you will see information related to these values when you click [image: image10.jpg]“+ Data



 and select the “Data Analysis” tab.

Record the average rise velocity, average fall velocity, and charge of your oil droplet.



Answer:
	Average rise velocity:

Average fall velocity:
Charge of your oil droplet:


	(1  marks)
	A 1. 
	Why was Millikan unable to use water to make the droplets?



Answer:

	


	(2  marks)
	A 2. 
	Why was Millikan’s oil drop experiment so important for the development of models of the atom?



Answer:

	


	(6  marks)
	A 3. 
	During a Millikan oil drop experiment, a student records the weight of five different droplets. A record is also made of the electric field intensity needed to hold each droplet stationary between the horizontal charged plates.


	Weight

(× 10–14 N)
	Electric Field Strength  (× 105 N/C)

	1.7
	1.1

	5.6
	3.5

	6.1
	3.8

	2.9
	1.8

	4.0
	2.5


Graph the recorded data. Using ONLY the graph, determine the elementary charge.

[image: image11.jpg]




Answer:

	


	
	A 4. 

	In a Millikan-type experiment, two horizontal charged plates are 2.5 cm apart. A latex sphere of 1.3 × 10−15 kg remains stationary between the plates when the potential difference between the plates is 400 V, with the upper plate positively charged.



	(1 mark)
	
	a.
	What is the type of charge on the sphere?



Answer:

	


	(2  marks)
	
	b.
	What is the electric field intensity between the plates?



Answer:

	


	(3  marks)
	
	c.
	What is the charge on the sphere?



Answer

	


	(2  marks)
	
	d.
	How many excess elementary charges are on the sphere?



Answer

	


	
	A 5.
	Two large, horizontal charged plates are separated by 0.050 m. A small plastic sphere is suspended between them and is experiencing a force of 4.5 x 10–15 N.


	(3 marks)
	
	a.
	If the sphere has four excess electrons, what is the mass of the sphere?



Answer:

	


	(3 marks)
	
	b.
	What is the potential difference between the plates?



Answer:

	


	
	Discussion


	(4 marks)
	D 1. 
	Millikan's experimental discoveries are, to some extent, a product of the scientific culture in which he lived and worked. View the video clip in the lesson and summarize the scientific climate in which Millikan performed his work.



Answer:

	


	Once you have completed all of the questions, submit your work to your teacher.



