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	Module 3: Lesson 3 ASSIGNMENT

This Module 3: Lesson 3 Assignment is worth 20 marks. The value of each assignment and each question is stated in the left margin.


	(20 Marks)
	Lesson 3 Assignment: Normal Force and Friction


	(1 marks)
	LAB 1.
	What is the maximum force applied before the books start to move?



Answer:

	


	(1 marks)
	LAB 2.
	What is the applied force required to keep the books moving?



Answer:

	


	(4 marks)
	LAB 3.
	Complete the following questions.


	
	
	a. What happens to the size of the static frictional force as you start to pull on the force scale?



Answer:

	


	
	
	b. Is there a maximum size for the static frictional force? If so, what happens to the object if the applied force exceeds the maximum static frictional force?



Answer:

	


	
	
	c. Is there a minimum size for the static frictional force? If so, under what conditions will this force be a minimum?



Answer:

	


	
	
	d. What type of frictional force acts when the system is at rest?



Answer:

	


	(3 marks)
	LAB 4.
	Using the applet, measure the applied force required to keep the books moving. Then complete the following table. To calculate the normal force, assume that each book has a mass of 1.00 kg. Use the [image: image1.jpg]


 button to remove books, and use the “Reset” button to start over.


	Number of Books

	Normal Force (N)

FN = mg 

	Kinetic Frictional Force (N)


	1

	_________

	_________


	2

	_________

	_________


	3

	_________

	_________


	4

	_________

	_________


	5

	_________

	_________


	6

	_________

	_________


	7

	_________

	_________


	8

	_________

	_________


	9

	_________

	_________


	10

	_________

	_________



	


	(3 marks)
	LAB 5.
	Complete Graph 1 by plotting the normal force on the x-axis (manipulated variable) and the kinetic frictional force on the y-axis (responding variable). Label the graph appropriately.


	Graph 1: Kinetic Frictional Force vs. Normal Force

	[image: image2.jpg]




	

	

	

	

	

	

	

	

	


	(2 marks)
	TR 4.
	The coefficient of static friction between a book and the level surface it slides on is 0.65. If the mass of the book is 2.0 kg, what minimum initial applied force is required to slide the books across the surface?



Answer:

	


	(2 marks)
	TR 5.
	An engine provides 5.0 kN of force to keep a 1600-kg vehicle moving at a uniform speed. (Air resistance is negligible.) What is the coefficient of rolling friction between the tires and the road surface?



Answer:

	


	(4 marks)
	
	Reflect and Connect
The amount of friction between train wheels and the track is based on the normal force and the coefficient of friction between the dry steel of the wheel and the dry steel of the track.

The coefficient of friction for steel on dry steel is 0.41 (static) and 0.38 (kinetic).

The GE Evolution series locomotive has a mass of 188 000 kg. Determine the amount of static and kinetic friction force available to the wheels. Is this force equivalent to the maximum braking force, the maximum useful engine force, or both?



Answer:

	


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



