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4
Assignment

	
	Module 5: Lesson 2 ASSIGNMENT

This Module 5: Lesson 2 Assignment is worth 26 marks. The value of each assignment and each question is stated in the left margin.


	(26 marks)
	Lesson 2 Assignment: Newton's Laws Applied to Vertical Circular Motion


	
	TR 1.
	Use the simulation, and observe the tension vector while the ball is rotating.


	(2 marks)
	a. Label each of the following diagrams with the tension vector. (Remember to illustrate the relative magnitude of each vector.)
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Answer:

	


	(2 marks)
	
	b. Identify which diagram has the greatest tension force, which diagram has the least tension force, and which two diagrams have the same magnitude of tension force.



Answer:

	


	(1 mark)
	
	c. The tension force is always directed towards the ______ of the circle.



Answer:

	


	(1 mark)
	
	d. The tension force is greatest at the ______ of the circle and least at the of the circle.



Answer:

	


	
	TR 2.
	The inward force is the force needed to deflect the ball in a circular path. At the top of the arc, Finward is the net force or sum of the weight and tension forces. Use the vector diagram of the ball at the top of the circle to answer the following questions.


	(1 mark)
	
	a. Using the FBD for the ball at the top of the circle, write an equation for Finward.

Finward = _______ + _______


	(1 mark)
	
	b. What is the direction of the inward force at the top of the arc?



Answer:

	


	(1 mark)
	
	c. Rewrite the equation of Finward, and include the direction of all of the forces. (Notice that at this infinitesimal instant, all of the forces are along the y-axis; so, you can use + or – to represent direction.)

_______ = _______ + _______


	(1 mark)
	
	d. Manipulate this expression in terms of the tension force (T) in the rod.

T = _______ + _______


	(1 mark)
	
	e. An inward force can also be defined by the expression [image: image2.png]


. Remember that weight is defined as W = mg. Rewrite the equation from 
TR 2.d. by substituting these expressions.



Answer:

	


	
	TR 3.
	Set up the following conditions in the simulation. (The mass and radius settings can be adjusted by moving the sliders. Double-clicking the slider or clicking ([image: image3.jpg]


) allows you to enter an exact value for the variable.)


· mass of the ball = 3.0 kg

· initial velocity = 18.0 m/s

· radius of the arc = 1.0 m


Press “Play.” Then press “Pause” when the ball is near the top of the arc. Click the ball and position it at the exact top of the arc so the angle shows 90.0°.


	(1 mark)
	
	a. Record the speed at the top of the arc: _______ m/s



Answer:

	


	(3 marks)
	
	b. Calculate the expected tension in the rod at the top of the arc by doing the following:

i. State the equation you derived in TR 2.e.
ii. Calculate the tension acting at the top of the vertical loop using the mass, radius, and velocity at the top of the arc.
iii. Verify your answer by checking the tension measurement on the simulation when the ball is positioned at the top of the arc.

tension measurement: _______ N



Answer:

	


	
	TR 4.
	Set up the following conditions in the simulation. (The mass and radius settings can be adjusted by moving the sliders. Double-clicking the slider or clicking ([image: image4.jpg]


) allows you to enter an exact value for the variable.)

· mass of the ball = 1.0 kg

· initial velocity = 7.0 m/s

· radius of the arc = 1.0 m

Press “Play.” Then press “Pause” when the ball is near the top of the arc. Click the ball and position it at the exact top of the arc so the angle shows 90.0°.


	(1 mark)
	
	a. Record the speed at the top of the arc: _______ m/s.



Answer:

	


	(6 marks)
	
	b. Calculate the expected tension in the rod at the top of the arc by doing the following:

i. State the equation you derived in TR 2.e.
ii. Calculate the tension acting at the top of the vertical loop using the mass, radius, and velocity at the top of the arc.
iii. If the tension in the rod reaches zero at the top of the arc, the object is in a momentary state of free fall. Assuming the tension is zero, use the equation from TR 2.e. to derive an expression for the velocity at the top of the arc when an object undergoes free fall.
iv. Explain what this equation will be used to calculate. Refer to a bucket of water in your explanation.

tension measurement: ______ N



Answer:

	

	(4 marks)
	TR 5.
	Complete question 3 in “Practice Problems” on page 264 of the textbook.



Answer:

	


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



