
Name: ________________________________________ Hour: _________ 

Unit 2 Review 
Vectors & Projectiles 

 
To effectively study for this exam, you should not only work through this sheet, but also review your notes, 
homework assignments, quizzes, and labs. 
 
Units: 
What are the metric (MKS) units for: 
Distance   Acceleration   Velocity     
  
Define and give examples of the following terms:  
Scalar 

Vector 

Vector Components 

Vector Addition Problems: 

 How are vectors added? 

 How are resultant vectors drawn? 

 What does the length of a vector arrow tell you?  

 What is component method vector addition?  How is it related to the Where Am I activity (where you 
followed instructions on cards to find a famous scientist)? 

 If the destination of an airplane is due South but there is a wind blowing due West,  
what direction should the airplane fly?   
Draw a vector diagram to represent this situation (to the right). 

 You are traveling directly downstream in a boat, heading west.  The velocity of the boat is 15 m/s (relative 
to the water) and the velocity of the current is 8 m/s.  What is your resultant velocity? 

 
Think back to the demonstration of two people playing catch with a rubber ball. 

 What causes the shape of the trajectory to be a parabola, instead of a straight line? 
 

 The initial speed is equal to the final speed of the ball if they are thrown and caught at 
________________________ height. 

 What is the vertical velocity at the maximum height? 

 What is the vertical acceleration at the maximum height? 

 What is the total velocity at the maximum height? 

List the “hidden givens” or assumed variables for: 
Horizontal Launch problems    Launch at an angle problems 
 

Answer the following questions regarding why the horizontal and vertical components of a projectile motion 
problem are independent. 

 What is the horizontal acceleration of a baseball in flight?  Why? 

 What is the vertical acceleration of a baseball in flight?  Why? 

 What is the only Fab Five Formula ever used in the horizontal dimension?   
o Why? 

 



Consider a cannon ball which is fired at an angle  from the horizontal.         

 Which angle would result in the maximum vertical distance (max. height)? 

 Which angle would result in the maximum horizontal distance (range)? 

 List any two pairs of angles that would result in the same horizontal distance (range). 
o   
o   

 When the cannonball reaches its maximum height, what percentage of the total flight time has occurred? 
 
Demonstrations: 

 When one metal sphere is launched horizontally and another metal sphere is dropped, both from the 
same height, which sphere will reach the ground first?  Why? 

 Why did the arrow collide with the pie tin (deer), instead of going above or below it? 

 When a sphere is launched upward out of a cart that is moving forward at a constant velocity, will it land in 
front of the cart, inside the cart, or behind the cart?  Why? 

 
Labs: 

 During the target lab, we had to solve for time using information from the vertical column of the data table 
before we could solve for horizontal distance.  Why? 
What determines how long a horizontally launched projectile is in the air? 

 During the Air Rocket Projectiles lab, we launched rockets at 4 different angles and 2 different speeds.  
How did the launch angle affect the horizontal distance and maximum height of the rocket?  How did the 
launch speed affect the horizontal distance and maximum height of the rocket? 

 During that trajectory lab, we created graphs of the horizontal and vertical motion of a projectile launched 
at an angle.  What did the graphs teach you (or confirm) about the difference between horizontal velocity 
and vertical velocity?  Sketch the following graphs of a projectile launched at an angle: horizontal position 
vs time, horizontal velocity vs time, vertical position vs time, and vertical velocity vs time. 

 
Work-out Problems: 
1. A plane is flying South at 120km/hr.  If the wind is blowing due West at 27 km/hr, what is the resultant 

velocity of the plane (speed and direction)? 
2. If a person walks 8 km in a direction 22o south of east, how far east and then south would they have to 

walk to arrive at the same destination? 
3. A parkour stunt person jumps off of a roof with a horizontal velocity of 3.2 m/s and hits the ground in a roll 

1.8 s later. 

a. How high is the roof? 

b. How far from the base of the building does he land? 

4. A tennis ball rolls off the top of a parking garage that is 15 m high and lands 8 m from the base of the 

building.  What was the initial horizontal velocity of the ball? 

5. If an air rocket is launched at an angle of 58o above the horizontal and travels a horizontal distance of 48.5 

meters in 4.0 seconds, what was the launch speed of the rocket? 

6. An archer takes aim at a target and releases an arrow at an angle of 36o from the horizontal with a speed 

of 48 m/s.  If the target is shoulder height: 

a. What are the horizontal and vertical components of the arrow’s initial velocity? 

b. How long will the arrow be in flight? 

c. What horizontal distance will the arrow travel before hitting the target? 

d. What maximum height, above the target, does the arrow reach? 


