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Ground to Ground Projectiles: Projectiles that are launched into the air, and then return to the same launch elevation are called “ground to ground projectiles” – by me, mostly, just to give these projectiles a name.
There’s lots of information that we always know about these types of projectiles.  

Let’s say we kick a soccer ball from the ground into the air with an initial velocity (vi) of 21.0 m/s at an angle of ( = 30.0(, and I want to know (a) how much time it spends in the air, (b) how far it travels before it hits the ground, (c) its vertical velocity right before it hits the ground, and (d) how high it travels:
We’re going to solve this problem the same way we approach all projectile problems – 

Step 1: Draw a picture first - but, we’ve already got a picture!  Done!

Step 2: Break the initial velocity up into its components:

Vx = 

Vyi =
Step 3: Make a data table, and begin to fill it with information we know about the part of the trajectory we are interested in:

Step 4: Identify what you are looking for, and use your given information and equations to solve for these.  
(a) How long it it in the air? 
(b) How far does it travel – we call this, (x, its range.  

(c) What’s its vertical velocity when it hits the ground?


(d) How high does it go?

BIG IDEAS about GROUND to GROUND Projectiles:

· Vertical Displacement:

· Final vertical velocity:

· Total Time in Air vs. Time to Reach Apex:

Time of Flight:
Range Equation:

Maximum Height:
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