
	 	

Air Powered Rocket Projectiles 
Purpose of this lab:   To accurately predict the landing spot of a rocket fired into the air at different angles and 
to recognize the impact of air resistance and wind on the accuracy of the landing pad. 

Video assistance: https://www.youtube.com/watch?v=x3Xh00Jn8Bs   Required viewing 

Predicting the landing at various angles –  

 

1) Initially, find the time it takes for the projectile to land. 
2) What is the time it takes for the rocket to travel to the top? 
3) Find the initial velocity of the projectile straight up. 
4) Check page 35 in your book and look at distance covered. 
5) How can you determine the distance and place a target where you believe the object should land if the 

rocket had a perfect trip? 
6) Use a drawing labeling horizontal, vertical, and resultant vectors every second or every ½ second to help 

yourself see what is happening.  See below to help you use trig to get the resultant landing spot. 
7) Draw a target and place it where you believe the rocket will land. 
8) See figure 3:15 and understand that wind and air resistance will impact your landing spot. 
9) Use the percent error formula to calculate the impact air resistance and wind had on the accuracy of your 

predicted landing spot. 

%	error	=	(|Your	Result	-	Predicted	Value|	/	Predicted	Value)	x	100 

 

Hints from other classrooms: 

An example used in many classrooms is to have students launch the projectile vertically and time how long it takes 
for the projectile to complete the trip up and down. This time is then divided in half to get a pretty good approximation 
for the time of the upward portion of the trip.  You can then calculate the initial velocity of the projectile. Then 
calculate how far the APP will go when launched at an angle, using vectors. You can even place a target on the field 
where you have calculated and hit it. 

 

1. Shoot the projectile straight into the air and measure how long it takes to land. (In this example, let's use 6 
seconds). 

2. Divide that time by 2 to get the time it took the projectile to reach maximum height and stop (3 seconds).  

3. If gravity slows objects at a rate of 10 m/s per second and it took the projectiles 3 seconds and stop, it must 
have started at 30 m/s! 



	 	

 

4. Now assign an angle, say 60 degrees. The initial velocity stays the same, so we can use trigonometry to find 
the x & y components.  

Vy = 30 m/s (sin 60°) = 26 m/s vertical velocity 

Vx = 30 m/s (cos 60°) = 15 m/s horizontal velocity 

5. If the projectile starts at 26 m/s in the "y" direction and gravity slows velocity by 10 m/s each second, it will 
take 2.6 seconds to fall to the ground, totaling 5.2 seconds in the air. 

6. Since the rocket travel in the air for 5.2 seconds at 15 m/s, it will go 78 meters before hitting the ground (5.2 
x 15 =78). 

 

 

For Vx 

the cosine of 0°   =   1.0, 
the cosine of 30°   =   0.866, 
the cosine of 45°   =   0.707, 
the cosine of 60°   =   0.500, 
the cosine of 90°   =   0.0. 

 

For Vy 

The sine of a 90o = 1.0 
The sine of 60 o = 0.866 
The sine of 45 o = 0.707 
The sine of 30 o = 0.500 
The sine of a 0 o  =  0.0 
 


