Product Testing: NERF vs HALO 

Name(s)_______________


_______________



TOY:  ________________


Calculate Height of Nerf Projectile             

Method I: Use equations from Physics. Use the following equations to determine the height, H, of the projectile at any time, t. Your resulting equation will be in terms of H and t.
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What angle will you use?____________

 How did you make your decision regarding what angle to use? 
Information: 
H(t)= Height at any time t of projectile.  Ordered pairs  ( t, H) 


g = -  9.8m/s/s



t = time in seconds 


V0 = Initial velocity- you calculated this ……………   V0 = __________


firing angle for maximum height
………..               ​​​​​​ 
Vy = vertical component of the velocity……..                 Vy = __________



use the equation above



H0= height of the Nerf gun (you measured this) ……… H0=__________
Using the information above , write the function for H(t) ,  the height of your toy gun projectile at any time t. 
Calculate at what point on the graph will you find the maximum height? Include units.
-Is this an over estimate or an underestimate? Justify your answer.

Calculate Horizontal Position ( RANGE) of Toy Projectile
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What angle must you use? _______  Why?_______________________________________
Independent variable is TIME!
t = time in seconds of when the particle is in flight. The time to hit the ground is called hang time. How can we find this ?
Calculate the time in the air by using the H(t) function found earlier , and find the zero or x-intercept. See me if you need help.



V0 = Initial velocity- you calculated this ……………   V0 = __________



firing angle,            …………………………......…. ​​​​​​ 

Vx = horizontal component of the velocity……..            Vx = __________



use the equation above.

Now use your information and find the function x(t) , the horizontal position of the toy projectile at any time t.  A simple linear function. 


________________________
Now using your hang time, how far did the particle go the horizontal direction?

Compare this to the claim. Do you think it is an over estimate or an underestimate? 
Justify your answer.
Continue to work until you feel you have verified the claim. You may want to test different angle measures. 
Make a list of some of the anticipated problems you will encountered in determining the maximum height or maximum range of the projectile. 
Problems:

  How do you think drag will affect the projectile’s motion, and thus the maximum height? What are some factors the affect drag? 

When using the toy weapon- is it more important to go as high ( y-direction)  as possible or as far ( x-direction) as possible? 
As for the toy manufacturer, which number do you think is advertised on the box ? Y-direction or x-direction? Explain your answer. 

How will you verify this in the real world? Now get outside and do it! 
CONCLUSIONS! 

Write your answers below: 

HALO people:

Conclusion: How did your toy perform? Was the claim on the box supported by your work? Explain why or why not. What feedback would you give to the company? 
NERF people: 

Conclusion: How did your toy perform COMPARED  to the HALO  toy? What do you think the reasoning is behind the company’s decision NOT to report the maximum height on the box?

What value would you tell the company to use? Compare to others – are the results the same? Will this change what you will tell the company? What advice would you give the toy company? 

BOTH : 

Based on all results, what advice would you give the consumer regarding each toy? 

Last Item: Prepare a presentation summarizing the above.
� EMBED Equation.3  ���





� EMBED Equation.3  ���








2 ______  Teacher Initials when done.
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