Physics 20: Module 1: Lesson 3
1
Assignment 

	
	Module 1 Lesson 3 ASSIGNMENT

This Module 1: Lesson 3 Assignment is worth 78 marks. The value of each assignment and each question is stated in the left margin.


	(78 marks)
	Lesson 2 Assignment: Graphical Analysis of Uniform Motion


	
	TR 1.
	Jordan is motorcycling along a straight path. The position-time graph illustrates his position (measured from the starting position) plotted against time. What can this graph tell you about Jordan’s movement and location?
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	(4 marks)
	
	a. Describe Jordan’s position at the following points:

A: ______ m,  B: ______ m,  C: ______ m,  D: ______ m



Answer:

	


	(1 mark)
	
	b. What is his displacement in the first 3.0 s?




Answer:

	


	(1 mark)
	
	c. What is his displacement in the first 9.0 s? 



Answer:

	


	(2 marks)
	
	d. What is his displacement when motorcycling from point B to point D?



Answer:

	


	(3 marks)
	
	e. Is all of the motion in the same direction? How do you determine this by using the graph?



Answer:

	


	
	TR 2.
	A basketball rolls across the gym floor, is hit by another ball, bounces off the far wall, and gets trapped under a chair on the gym floor.
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	(2 marks)
	
	a. What was the ball’s displacement when it hit the far wall of the gym, and how long did it take to get there?



Answer:

	________ m, _________ s


	(1 mark)
	
	b. What is different about the ball’s motion from 4 s to 10 s (from point B to point C) compared to the motion from 10 s to 14 s (from point C to point D)?



Answer:

	


	(4 marks)
	
	c. Use the terms forward, backward, and stopped to describe the motion of the ball between the following points:



Answer:

	A–B ____________________  B–C ____________________  

C–D ____________________  D–E ____________________


	(1 mark)
	
	d. How far away is the chair from the far wall of the gym?



Answer:

	


	
	TR 3
	A lawn mower is pushed along a straight path. The graph shows the position of the mower over a 16.0-s time interval.
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	(1 mark)
	
	a. How many times was the mower at the starting position?



Answer:

	


	(2 marks)
	
	b. Where is position C relative to the starting position—in front or behind? Is this a positive (+) or negative (–) position?



Answer:

	


	(2 marks)
	
	c. Which two motions are in the same direction?
A. A–B and B–C
B. A–B and C–D
C. B–C and D–E
D. B–C and C–D



Answer:

	


	(4 marks)
	
	d. The motion switched direction two times. At which two points did the direction of the motion reverse? Explain how this is indicated on the graph.



Answer:

	


	(4 marks)
	
	e. Explain how the position-time graph for the lawn mower could be used to develop an automated program to control the motion of a self-propelled mower.



Answer:

	


	
	TR 4.
	Calculate the velocity (slope) for each time interval in the following position-time graph. Show all of your work, including correct units and directions using a positive/negative x-axis.
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	(2 marks)
	
	a. velocity from point A to point B



Answer:

	


	(2 marks)
	
	b. velocity from point B to point C



Answer:

	


	(2 marks)
	
	c. velocity from point C to point D



Answer:

	


	(4 marks)
(3 marks)
	TR 6.
	On the simulation, click "reset" ([image: image5.png]


). Clear all motion steps from the simulation by clicking each motion step and clicking "remove" ([image: image6.png]


).
Enter the following new motion steps on the simulation by clicking "add" ([image: image7.png]


):

· 5.0 s at +4.0 m/s 

· 3.0 s at +14.0 m/s 

· 2.0 s at +6.0 m/s
a. Play the motion, and generate the position-time graph. Draw the graph in the space to the right.

b. Using the slope button, determine and label the velocity for each time interval on your graph.
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	TR 8.
	A car travels along a straight road. The following simplified graph shows the car’s average velocity over several selected time periods during a 7.0-s time interval.
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	(1 mark)
	
	a. What was the average speed of the car during the 0.0–3.0 s time interval?



Answer:

	______m/s


	(1 mark)
	
	b. What was the average speed of the car during the 3.0–5.0 s time interval?



Answer:

	______m/s


	(1 mark)
	
	c. What was the average speed of the car during the 5.0–7.0 s time interval?



Answer:

	______m/s


	(3 marks)
	
	d. Using [image: image10.png]Vave =

rx:



, calculate how far the car travels during the 
0.0–3.0 s time interval.



Answer:

	


	(3 marks)
	
	e. How could you determine the distance that the car would travel for the entire 7-s interval?



Answer:

	


	
	TR 10.
	a. An elevator moves up and down between floors in a building. The following graph shows the velocity of an elevator that was moving over a 15.0 s time interval.
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	(2 marks)
	
	a. What is the fastest velocity? During what time interval does this occur?



Answer:

	


	(2 marks)
	
	b. What is the lowest velocity? During which time interval does this occur?



Answer:

	


	(3 marks)
	
	c. Does the elevator move in two different directions? How can this be determined using the graph, and how is this illustrated using the x-axis? 



Answer:

	


	(4 marks)
	
	d. The graph illustrates four distinct "phases" for the motion. Complete the following table, and then enter these values into the simulation to reproduce the horizontal equivalent of the elevator’s motion.


Time Interval (s)
Velocity (m/s)



	
	TR 11.
	A ball rolls along a straight path with the following velocity and time intervals:


· 3.0 s at +15.0 m/s 

· 7.0 s at +20.0 m/s 

· 6.0 s at –30.0 m/s 

· 4.0 s at +3.5 m/s

Use the simulation to produce a velocity-time graph. Click the area “Integrate" button ([image: image12.bmp]), and sweep out the area from left to right to determine the following:


	(1 mark)
	
	a. total displacement: 



Answer:

	_______ m


	(1 mark)
	
	b. displacement in the first 10 s:



Answer:

	_______ m


	(1 mark)
	
	c. displacement in the last 10 s:



Answer:

	_______ m


	(1 mark)
	
	d. displacement in the 5.0–15.0 s time interval:



Answer:

	_______ m


	(6 marks)
	TR 12.
	Marly is sprint cycling and gets off to a good start, pedalling at a rate of 12.0 m/s for 10.0 s. She tires and slows down to 9.80 m/s for the next 16.0 s. When she gets close to the finish line, she begins pedalling at 11.5 m/s for the next 2.0 s. Sketch her position-time graph and velocity-time graph.
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	(6 marks)
	TR 13.
	Marly’s competitor, Michelle, starts the race at the same position and same time as Marly. However, she has a different strategy. Michelle pedals at a rate of 8.0 m/s for 8.0 s. She then speeds up to 15.0 m/s for the next 14.0 s. When she gets close to the finish line, she is tired and can only pedal at 10.0 m/s for the last 2.6 s. Sketch her position-time graph over top of Marly’s position-time graph.


	(5 marks)
	TR 14.
	Come to the discussion area ready to share and discuss your graphs. Also, be prepared to discuss how you would determine where and when the two cyclists would meet and which strategy worked best if the race was only 250 m long.



Answer:

	


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



