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	Module 5: Lesson 1 ASSIGNMENT

This Module 5: Lesson 1 Assignment is worth 32 marks. The value of each assignment and each question is stated in the left margin.


	(32 marks)
	Lesson 1 Assignment: Understanding Circular Motion


	
	TR 1.
	Use the Circular Motion: Horizontal simulation and Newton's laws to help answer the following questions.


	(2 marks)
	
	a. When the string is attached to the ball and the ball moves in a horizontal circle, does the string exert a force on the ball? If so, in which direction is the force always directed?



Answer:

	


	(1 mark)
	
	b. While the string is attached to the ball and the ball moves in a horizontal circle, does the force change either or both the direction and speed of the ball? Explain.



Answer:

	


	(1 mark)
	
	c. When the string is released, is there any force acting on the ball?



Answer:

	


	(1 mark)
	
	d. According to Newton's first law, what type of motion should result when the string is released? Is this confirmed by your observations?



Answer:

	


	(2 marks)
	
	e. When a ball is twirling at a uniform speed on the end of a string, the inward force is zero. Is this statement true or false? Explain your reasoning.



Answer:

	


	(2 marks)
	
	f. An object can be accelerating while maintaining a uniform (constant) speed. Is this statement true or false? Explain your reasoning.



Answer:

	


	(1 mark)
	TR 2.
	Suppose you were to reduce the radius of the arc through which you twirled a ball on a string by one-half. How would that affect the size of the inward force (tension) in the string?



Answer:

	


	(1 mark)
	TR 3.
	Suppose you were to increase the mass of the ball by five times. How would that affect the size of the inward force (tension) in the string?



Answer:

	


	(3 marks)
	TR 4.
	Complete question 8 of “5.2 Check and Reflect” on page 268 of your textbook.



Answer:

	


	(3 marks)
	LAB 1.
	Run the simulation, and adjust the radius to the values indicated in the following table. Record the inward force (tension).
Radius (m)

Inward Force (tension) (N)

0.5

1.0
2.0
3.0
4.0
5.0
6.0
8.0
10.0



	(3 marks)
	LAB 2.
	Use the data from the table in LAB 1. Sketch the graph in the space provided below. (Note: You may enter the data into a spreadsheet and use the spreadsheet’s graphing capabilities.)
Radius vs. Inward Force
[image: image1.jpg]





	(1 mark)
	LAB 3.
	Compare your graph to the table in LAB 1, and state the relationship between the inward force and the radius. Substitute the term Fc for y and the term r for x.
[image: image2.png]Foe






	(3 marks)
	LAB 4.
	Run the simulation, and adjust the mass to the values indicated in the table below. Record the inward force (tension).
Mass (kg)
Inward Force (tension) (N)

1.0

2.0

3.0

4.0
5.0



	(3 marks)
	LAB 5.
	Use the data from LAB 4. Sketch the graph in the space provided below. (Note: You may enter the data into a spreadsheet and use the spreadsheet’s graphing capabilities.)
Mass vs. Inward Force
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Answer:

	


	(1 mark)
	LAB 6.
	Compare your graph to the table from LAB 4, and state the relationship between the inward force and mass. Substitute the term Fc for y and the term m for x.
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	(1 mark)
	LAB 7.
	Combine your answers from SC 7, LAB 3, and LAB 6 to produce a mathematical expression for the inward force as a function of mass, velocity, and radius.
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	(1 mark)
	LAB 8.
	Show that this expression is dimensionally correct according to F = ma. In other words, the units for the equation in LAB 8 should be consistent with the fact that 1 N = 1 kg•m/s2.



Answer:

	


	(2 marks)
	LAB 9.
	Derive an equation for the acceleration acting on an object moving along a circular path in a horizontal plane. (Equate Newton’s second law, F = ma, to your expression for the inward force from LAB 8.) Find this equation in the Physics Data Booklet. You can find it on the Alberta Education website.



Answer:

	


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



