Physics 20: Module 7: Lesson 1
3
Assignment

	
	Module 7: Lesson 1 ASSIGNMENT

This Module 7: Lesson 1 Assignment is worth 29 marks. The value of each assignment and each question is stated in the left margin.


	(29 marks)
	Lesson 1 Assignment: Simple Harmonic Motion of a Weighted Spring


	(3 marks)
	TR 1.
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To set up the simulation, click on the “Vectors” button (      ) and choose “acceleration at origin” on the popup menu. If the “Selected Vectors” popup menu does not display “acceleration at origin”, drag the green bar at the top of the popup upwards till all the choices are visible. Then click on the “Components” button (          ) to show the acceleration vector. Now press “Play,” and observe the motion of the weighted spring and the corresponding acceleration vector. The acceleration vector is proportional in magnitude to the restoring force by Newton's second law (F ( ma). Based on your observations, draw the restoring force on each of the images below. The first one has been completed as an example.
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Answer:

	


	(1 mark)
	LAB 1.
	In the Period Measurements table, record the time for ten cycles in the simulation. The time required to complete one cycle is the period of the weighted spring. Calculate the period from the data for ten cycles. Record the data under the column heading “With Default Settings.” 



Answer:

	


	(2 marks)
	LAB 5.
	Find the average time for the completion of one cycle for each of the previous steps of the procedure. (You do this by dividing the time for ten cycles by 10.) Place your results in the appropriate cells in the Period Measurements table. You will submit your completed table to your teacher for marks.



Answer:

	


	(1 mark)
	LAB 6.
	Has the period changed as a result of changing the amplitude of release? Explain.



Answer:

	


	(2 marks)
	LAB 7.
	Has the period changed as a result of changing the mass? Explain.



Answer:

	


	(2 marks)
	LAB 8.
	Has the period changed as a result of changing the spring constant? Explain.



Answer:

	


	(3 marks)
	LAB 9.
	Summarize your findings from LAB 6, LAB 7, and LAB 8 by listing the parameters that do affect the period of the weighted spring and the ones that do not have an effect.



Answer:

	


	(1 mark)
	TR 2.
	a. [image: image4.jpg]


How many rotations does the reference circle make for every complete wave (        ) drawn on the graph?



Answer:

	


	(2 marks)
	
	b. How many complete cycles does this represent on the weighted spring? Does this mean that the period for the circular motion is identical to the period of the simple harmonic motion?



Answer:

	


	(1 mark)
	
	c. Compare the radius of the circle with the amplitude of the oscillator. How are they similar?



Answer:

	


	(3 marks)
	TR 3.
	a. A 250-g object hangs from a spring and oscillates with an amplitude of 
5.42 cm. If the spring constant is 48.0 N/m, determine the acceleration of the object when the displacement is 4.27 cm [down].



Answer:

	


	(3 marks)
	
	b. If the spring constant is 48.0 N/m, determine the maximum speed. Tell where the maximum speed will occur.



Answer:

	


	(2 marks)
	TR 4.
	A 78.5-kg man is about to complete a bungee jump. If the bungee cord has a spring constant of 150 N/m, determine the period of oscillation that he will experience.



Answer:

	


	(3 marks)
	TR 5.
	A 5.00-kg mass oscillates on a spring with a frequency of 0.667 Hz. Calculate the spring constant.



Answer:

	


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



