
 

 
 

VERTICAL PROJECTILE MOTION    11 FEBRUARY 2014 

 
Lesson Description 

In this lesson we: 

 Revise the equations of motion 

 Discuss vertical motion 

 Revise graphs of motion 

 
Summary 

A projectile is an object that is thrown or projected into the air and then allowed to move under the 
influence of gravity.  

Gravitational acceleration always acts down towards the Earth and is a constant 9,8 m.s
-2

 

An object will reach terminal velocity when air resistance is equal in magnitude to weight.  This is the 
maximum constant velocity of the object. 

The equations of motion are: 

           

          
 

 
     

   
    

       

     
     

 
    

The gradient of a position vs time graph gives the velocity of the object 

The gradient of a velocity vs time graph gives the acceleration of the object and the area under the 
graph gives the position or displacement of the object 

The area under an acceleration vs time graph gives the velocity of the object.  

 
Test Yourself 

Select the most correct answer from the options given. Write down only the correct letter 

Question 1 

A ball is thrown into the air.  What is the acceleration of the ball when it reaches its maximum height?  

A. 0 m.s
-2

 
B. 9,8 m.s

-1 
downwards 

C. 9,8 m.s
-2

 downwards 
D. 9,8 m.s

-2
 upwards       

  



 

 
 

Question 2 

A stone is thrown vertically upwards and returns to the thrower’s hand after a while.  Which ONE of 

the following position-versus time graphs best represents the motion of the stone? 

 

 

 

 

 

 

 

 

 

 

 

 

Question 3 

A stone is thrown vertically upwards and returns to the thrower’s hand after a while.  Which ONE of 

the following velocity-versus time graphs best represents the motion of the stone? 

 

  



 

 
 

Question 4 

A ball is thrown perpendicularly into the air and reaches its maximum height after 3 seconds.  If down 

is the positive direction, what is the ball’s velocity and acceleration after 4s? 

 Velocity Acceleration  

A. -9,8 m.s
-1

 +9,8 m.s
-2

 

B. +9,8 m.s
-1

 +9,8 m.s
-2

 

C. -9,8 m.s
-1

 -9,8 m.s
-2

 

D. +9,8 m.s
-1

 -9,8 m.s
-2

 

Question 5 

A boy is travelling in a hot air balloon at a constant 5 m.s
-1

 upwards.  When the balloon is 125 m 

above the ground, the boy accidently lets go of his camera.  Which one of the following statements 

regarding the camera is correct? 

The camera will: 

A. fall to the ground at a constant speed of 5 m.s
-1

. 
B. attain a maximum height of 126,3 m above the ground. 
C. hit the ground with a speed of 10 m.s

-1
. 

D. hit the ground 4,6 s after being released.   

 
Improve your Skills 

Question 1  

(Adapted from Feb-March 2012 Paper 1) 

A stone is thrown vertically upward at a velocity of 10 m.s
-1

 from the top of a tower of height 50 m.  

After some time the stone passes the edge of the tower and strikes the ground below the tower.  

Ignore the effects of friction. 

 

1.1. Draw a labelled free-body diagram showing the force(s) acting on the stone during its motion 

1.2. Calculate the 

1.2.1. Time taken by the stone to reach its maximum height about the ground 

1.2.2. Maximum height that the stone reaches above the ground  

1.3. Using the ground as reference (zero position), sketch a position-time graph for the entire motion 

of the stone.  

1.4. On its way down, the stone takes 0,1 s to pass a window of length 1,5 m, as shown in the 

diagram above.  Calculate the distance (y1) from the top of the window to the ground.  



 

 
 

Question 2  

(Adapted from Final Exam 2008 – Paper 1) 

A boy stands at the edge of a high cliff.  He throws a stone vertically upwards with an initial velocity of 

10 m.s
-1

.  The stone strikes the ground at a point below the cliff after 3,5 s.  The velocity – time graph 

below was obtained from measurements made during the motion of the stone.  

 

Use the information on the graph to answer the following questions: 

2.1. Calculate the acceleration of the stone between t = 2 s and t = 3 s. 

2.2. At which time(s) is the stone moving at a speed of 5 m.s
-1

? 

2.3. After how many seconds does the stone reach its highest point? 

2.4. Determine the height of the cliff from which the stone was thrown. 

2.5. Using the top of the cliff as the initial position of the stone, sketch the position-time graph 

(displacement-time graph) for the motion of the stone from its highest point until it reaches the 

ground.  Only indicate relevant time values on the x-axis.  

 
Links 

 Vertical motion problem with two objects: 
http://www.youtube.com/watch?v=-G7eO8siAyY  

 Learn Xtra Lesson - Vertical Projectile Motion:  
http://www.youtube.com/watch?v=lDaqnoKxK8U 

 Learn Xtra Live 2013 – Projectile Motion: 
http://www.youtube.com/watch?v=s8Lcgj38YHE&list=PLOaNAKtW5HLTPwt6ZFBXGl96gRJ3
c5TJ0&index=3 

 Motion in One Dimension: 
http://www.mindset.co.za/learn/s28/t15531/t57630 
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