Physics 20: Module 2: Lesson 4
1
Assignment 

	
	Module 2: Lesson 4 ASSIGNMENT

This Module 2: Lesson 4 Assignment is worth 20 marks. The value of each assignment and each question is stated in the left margin.


	(20 marks)
	Lesson 4 Assignment: Understanding and Predicting the Motion of a Projectile


	(1 mark)
	LAB 1.
	What is the ball's acceleration on the way up, at the top, and on the way down?



Answer:
	____________ m/s2


	(2 marks)
	LAB 2.
	Click “Rewind” ([image: image1.jpg]


), and change the ball's initial velocity to a magnitude of 
40.0 m/s and to a direction that forms an angle ([image: image2.png]


) with the positive x-axis equal to 50.0°. Press “Play,” and observe the acceleration vector. Did the acceleration vector change when you entered the new initial velocity, and does it vary during the new motion? Explain why the answers to both questions are the same.



Answer:

	


	
	LAB 3.
	Change the ball's initial velocity to a magnitude of 20.0 m/s and to a direction that forms an angle ([image: image3.png]


) with the positive x-axis equal to 90.0°. Press “Play,” and observe the straight up-and-down motion.


	(1 mark)
	
	a. Does the acceleration ever become zero?



Answer:

	


	(2 marks)
	
	b. Does the velocity ever become zero? If so, where in the projectile path does this occur?



Answer:

	


	(2 marks)
	
	c. Does a zero velocity imply that no acceleration is acting? Explain.



Answer:

	


	(2 marks)
	LAB 5.
	Determine the vertical acceleration by plotting and calculating the slope of the vertical velocity-time graph. Set the step slider ([image: image4.png]


) to a time step of size 0.50 s. If you can’t get the slider to drag to the exact value, click on the button (#) next to the step slider and type 0.50 s. Then press “Rewind” ([image: image5.jpg]


).

a. Step through the motion by repeatedly pressing the “Step” button ([image: image6.jpg]


), and record the vy component of the velocity in Table 1.


	Table 1
t (s)

vy (m/s)

0.0

_____
0.5

_____
1.0

_____
1.5

_____
2.0

_____
2.5

_____
3.0

_____
3.5

_____



	(2 marks)
	
	b. Plot vertical velocity (vy) versus time on the following graph.


	Vertical Velocity (m/s) vs. Time
[image: image7.jpg]+200
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	(2 marks)
	
	c. Calculate the slope of the line for the vertical velocity-time graph. Include the units for velocity and time, and, using the units, prove that the slope must be equal to the vertical acceleration.



Answer:

	


	(6 marks)
	TR 1.
	Using the Projectile Motion: One Ball simulation, position the ball at 
(x, y) = (0.0 m, 0.0 m) and set the initial velocity as 25.0 m/s at an angle ([image: image8.png]


) of 65.0º relative to the positive x-axis.
(x, y) = (0.0 m, 0.0 m)      (vi, [image: image9.png]


) = (25.0 m/s, 65.0o)
Using the appropriate kinematics equations and initial values, determine the position and velocity at t = 2.40 s. Enter the launch speed and direction on the simulation, and step through the motion to 2.40 s to verify your answers.

a. horizontal component of the initial velocity
b. vertical component of the initial velocity

c. horizontal velocity at 2.40 s

d. vertical velocity at 2.40 s

e. horizontal position at 2.40 s

f. vertical position at 2.40 s




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



