[image: image1.bmp]None of the Above: Projectiles that are launched up into the air, and then return to a different elevation aren’t really given a formal name, poor things. You can call them “projectiles that aren’t fired horizontally, and aren’t ground to ground”, but that’s a really long name, and they might look like the two trajectories to the right.  Regardless of what we call them, we still apply the same strategies when solving these problems.  

Let’s say we kick a soccer ball from the bleachers into the air with an initial velocity (vi) of 25.0 m/s at an angle of ( = 40.0(, 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 above the ground below.  We’re going to use the same steps as usual:
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Step 1: Draw a picture first - but, we’ve already got a picture!  Done!

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

Vyi =
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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 is in the air (OMG)? 
Take a Break:  The equation (y = vit + ½ at2 has always been a friendly equation, until now.

· Horizontally Launched Projectiles, viy = 0

· Ground to Ground Projectiles, (y = 0

· None of the Above, neither of these are 0.

Strategies (Take Your Pick):

· Solve for vyf first, then solve for t  (careful here, if you are taking the square root of a number, vyf could be positive or negative)
· Solve the quadratic – you will get two values for t.  Pick the one that makes sense for the scenario.
· Break the trajectory into segments, and solve for the times associated with each segment (tAB, tBC, and tCD)
(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?

Your Turn (Homework Problem #14)
Your teacher tosses a basketball towards the basket, and the ball goes through (nothing but net).   If the ball were tossed with an initial velocity of 16 m/s at an angle of 55( above the horizontal,
(a) How long does it take the ball to reach its maximum height?  (1.33 s)
(b) How long does it take the ball to reach the hoop? (2.63 s)

(c) What is (x? (24 m)
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