U1CW14
Two Dimensional Motion 

Name_____________________Date_________
Activity: “Projectile Motion”
Purpose: 

1. To calculate the initial velocity (magnitude and angle) of a thrown ball. 

2. To use the data to determine which release angle will produce the largest horizontal distance (range), and which angle will produce the greatest height and longest hang time. 

Data: 

Name of Thrower: ________________

	Release angle 
	Hang Time (seconds) 
	Range (Horizontal Distance) (meters) 

	Shallow
	
	

	Medium
	
	

	Steep 
	
	


Calculations: (in the space below, show your calculations for finding: (1) the initial horizontal and vertical velocities of the ball and (2) the net initial velocity of the ball (including magnitude and angle of release). 

Questions:
1. What angle (shallow, medium or steep) produces the maximum range (horizontal distance)? 
2. What specific angle (in degrees) would you predict would produce the greatest possible range? 

3. What angle produces the maximum height and time of flight (shallow, medium or steep? 
4. What specific angle (in degrees) would you predict would produce the greatest possible time of flight and height? 

Practice: (Solve on a separate sheet of paper.)
1. A ball is thrown horizontally with an initial speed of 30 m/s. It lands 100 meters away. From what height was it released? 
2. A ball is kicked at an angle of 300 with an initial velocity of 40 m/s. It lands at the same height from which it was kicked. 

a. How long will it be in the air? 

b. How far away will it land?

3. A cannon is fired. The cannon ball lands 2000 meters away 20 seconds later. 
a. What are the initial horizontal and vertical velocities of the cannon ball? 

b. What was the magnitude of the initial velocity and angle at which the cannon ball was fired? 
4. A ball is fired straight horizontally from a height H. It lands a distance D away. 

a. What was the initial velocity of the ball in terms of H, D and g. 

b. What are the x- and y- velocities of the ball as it hits the ground? 

c. What is the net velocity of the ball as it hits the ground? 

5. On the trajectory below, sketch arrows labeled v and a to represent the velocity and the acceleration of the ball at each of the points. 
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