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7
Assignment 

	
	Module 1: Lesson 4 ASSIGNMENT

This Module 1: Lesson 4 Assignment is worth 49 marks. The value of each assignment and each question is stated in the left margin.


	(49 marks)
	Lesson 4 Assignment: Graphical Analysis of Accelerated Motion


	(2 marks)
	LAB 1.
	Explain how you can tell that the motion of the shuttle is speeding up. In your explanation, refer to the term slope.
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Answer:

	


	(2 marks)
	LAB 2.
	Use the position–time graph to complete the following tasks.


	(2 marks)
	
	a. Complete the following table. (Click the "Slope Mode" button,[image: image2.png]


, and put your cursor on the exact time value on the graph line for the point you wish to examine. The time value is displayed at the top under the “x”. The velocity will be displayed under Output.)

Time (s)
Velocity (slope) m/s
0

2

4

6

8




	(3 marks)
	
	b. Using the velocity data collect in LAB 2.a., complete a velocity-time graph for the space shuttle launch. 
[image: image3.png]





	(1 mark)
	LAB 3.
	Which of the following best describes the shuttle launch velocity-time graph?


A. The graph is constant and of the mathematical form y = b, where b is a constant.


B. The graph is linear and of the mathematical form y = mx + b, where b is a constant and m is the slope. 


C. The graph is a quadratic curve and of the form y = ax2 + bx + c, where a, b, and c are coefficients.



Answer:

	


	(1 mark)
	LAB 4.
	Write an equation expressing the relation between velocity and time.



Answer:

	


	(x mark)
	LAB 5.
	Use the simulation to create a velocity-time graph based on the same time, velocity, and acceleration values that were entered in the procedure.


· Change the vertical axis (“Vert. Axis”) to show velocity (“vx0”). [image: image4.png]Vert. Axds.
o





· Click "Fit Graph to the Screen." [image: image5.png]-



 


· Verify that this graph is identical to the velocity-time graph you created in LAB 2.



	(1 mark)
	
	a. Calculate the slope mathematically, and verify your answer using the slope tool on the simulation.



Answer:

	


	(1 mark)
	
	b. What are the units that correctly describe the slope of a velocity-time graph? (Hint: Make sure you put the units into your calculation in 
LAB 5.a. and that you computed them.)



Answer:

	


	(1 mark)
	
	c. What does the slope on a velocity-time graph mean? That is, what quantity of motion does the slope measure?



Answer:

	


	
	LAB 6.
	Use the simulation to create an acceleration-time graph based on the same time, velocity, and acceleration values that were entered in the procedure.


· Change the vertical axis (“Vert. Axis”) to show acceleration (“ax0”). [image: image6.png]Vert. Axis.




· Click “Fit Graph to the Screen.”  [image: image7.png]-







	(3 marks)
	
	a. Complete an acceleration-time graph.

[image: image8.png]






	(1 mark)
	
	b. In LAB 5 you determined the slope of the velocity-time graph for the shuttle launch. Where or how does that "appear" on the 
acceleration-time graph?



Answer:

	


	(2 marks)
	
	c. Is the slope of graph 2 equal to zero? What does this mean?



Answer:

	


	
	LAB 8.
	Each of the measured areas is a rectangle. You will recall that the area of a rectangle is calculated as length × height.


	(1 mark)
	
	a. What are the units of length for each rectangle?



Answer:

	


	(1 mark)
	
	b. What are the units of height for each rectangle?



Answer:

	


	(2 marks)
	
	c. Multiply the units of length and height to determine the units of area for each rectangle. What variable is the area describing?



Answer:

	


	
	LAB 11.
	Each of the measured areas is a triangle. The calculation of the area of a triangle is ½ length × height.


	 (1 mark)
	
	a. What are the units of length for each triangle?



Answer:

	


	(1 mark)
	
	b. What are the units of height for each triangle?



Answer:

	


	 (2 marks)
	
	c. Multiply the units of the length (s) by the unit of height (m/s). What variable is the area describing?



Answer:

	


	(2 marks)
	LAB 12.
	a. Plot the data collected in LAB 10.
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	(3 marks)
	
	b. Explain what this graph shows.



Answer:

	


	(2 marks)
	
	c. Why are all of the positions negative?



Answer:

	


	
	TR 1.
	You are riding in an elevator. Starting from rest, the elevator undergoes the following motions:


· It accelerates from rest (v = 0.0 m/s) upwards for 5.0 s at +2.0 m/s2. 


· It then coasts for 20.0 s at 10.0 m/s (a = 0.0 m/s2). 


· Finally, starting at 10.0 m/s, it accelerates downward for 2.5 s at –4.00 m/s2. 
Complete the following graphs.


	(3 marks)
	
	a. position-time 
[image: image10.png]





	(3 marks)
	
	b. velocity-time 
[image: image11.png]





	(3 marks)
	
	c. acceleration-time 

[image: image12.png]





	(1 mark)
	
	d. Using the slope of the position-time graph, determine the maximum speed reached by the elevator. 



Answer:

	


	(1 mark)
	
	e. Using area, determine how far the elevator travelled while coasting.



Answer:

	


	(1 mark)
	
	f. Using area, determine how far the elevator travelled while accelerating downward.



Answer:

	


	(4 marks)
	TR 2.
	Basam is standing on the edge of a cliff and tosses her physics book upward with a speed of 22.0 m/s. It hits the ground at the base of the cliff 6.0 s later. Use the 1D Non-Uniform Motion Builder Graphing (pos, vel, acc) simulation to determine how high the cliff is and how fast the book was moving when it landed.



Answer:

	


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



