Nerf    Day 3-4

Determining the Firing Velocity of a Launcher- No atmosphere.
Materials: Graphing calculator, computer.
Problem:
 If we drop a ball from 50 meters, how long will it take to fall?

Do you know what to do? How would you figure this out?

What are your “givens?” 

What are we trying to find? 
Set up and solve for t in terms of g and H. ( literal equations) 
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 H = 50 m and g = 9.8 m/s/s 

solve  for t. 

Open the Golf Gizmo.
Launch Angle is 0 degrees.  Atmosphere –none

Recall that   
Vx = V0 Cos(0()    Velocity in the horizontal direction. Cos(0( ) = 1

         
Vx = V0 (1)

Vx = V0  
Conclusion? _____________________________________________________________
Problem to Solve:   A golf ball is hit with an initial velocity of 50 m/s at an angle of 0 degrees. Determine the range of the ball.

Height = 50 meters           Vx = 50 m/s      Firing angle = 0⁰
Hit the golf ball, and note where the projectile lands and the hang time (time to hit ground) See graphic attached. Compare the time to hit the ground with your results on previous page.
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What relationship – mathematically – do you see between Velocityx, Distance, and time? 
 Write it.         __________________________________________

Observations:  Replay the Gizmo. 
Make some observations regarding velocity in the x-direction. 

______________________________________________________________

Make some observations regarding velocity in the y-direction.

______________________________________________________________

Verifying Relationships
Change only the velocity to 60 m/s hit the golf ball again and notice what happens. Complete the table below. 

                                                      X(t) = Vx * Time                          (direct variation)
	      Vx    m/s
	 Time   sec
	Distance  x(t)    meters

	50
	3.19
	

	60
	3.19
	

	70
	3.19
	

	80
	3.19
	


Conclusions ( no atmosphere) 
 At a firing angle of ZERO degrees , the firing velocity of the launcher IS the velocity in the x direction! Distance in the horizontal direction varies directly with time! Linear!
1- V0 = Vx    at angle = 0(.

2- When launched at 0(, the time to hit the ground is the SAME as if you dropped the ball from the same launch height. ( free fall) 
3- D = RT,  still holds only in horizontal or x-direction, but we will write it as:
X(t) = V0 * T               T = time to hit ground or hang time!




      V0 = firing velocity

4- Work backwards to solve for the firing velocity, V0.
So, to determine the firing velocity of our Nerf / Halo Gun- we would be working backwards.

What are the measured and calculated pieces to the problem? 

Height  H(t)   that we fire from. (measured distance from muzzle to ground) 

Time, t  to hit the ground will be calculated from the measured height- See the 

box on page 1.
Range- x(t) – where the nerf bullet lands- we will measure this and average after 
several trials.
Firing Angle- will be set to 0 (.- How will you measure this?
Parametric Equations- Extend
To “see” what is going on we are going to learn about a new mode of our calculator, PARAMETRIC mode. Hit the mode key and change it to Par See  Figure 1 below. Enter the following equations into the y= menu, see figure 2. 
Change the WINDOW dimensions, figure 3. Hit the graph key, figure 4. Hit the TABLE key and look at the values. V0= 70m/s
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Terminal Velocity- Explore/Explain/ Extend





Back to the Free fall Tower Gizmo- or have students research this.
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Figure 2
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