PhET Simulation

Projectile Motion

Exploration

Answers

1. The ( +)’s show the projectile’s location at 1 second intervals along the cannon ball’s trajectory.

2.  No.  ½ the velocity gives ½ the “hang” time but also ½ the horizontal velocity. This results in ¼ the range.

3. The best launch angle for maximum range is 450.

4. No. Cutting the 800 launch angle in half moves you closer to the 450 launch angle for greatest range. The cannon ball range would thus travel farther.

5. There is a high and a low launch angle that will hit the target.
6. The information across the top gives range, height, and travel time during the cannon ball’s motion. The information along the right side gives the original settings.
7. The cannon ball starts .8 m above the ground.

8. 17m    (    0 = 182 + 2(-9.8)d

9. Ball’s height above ground in simulation  = 17.9 m
10. The cannon ball did not start at ground level. Thus the .9 meter difference.

11. With no air, ball size shouldn’t and doesn’t have an effect on trajectory.
12. With air, ball size should be and was, a factor,  more frontal surface area – more air resistance.

13. Without air, cannon ball mass shouldn’t have and doesn’t have an effect.
14. With air turned on, ball mass should have and does have an effect. More massive moving objects are better at ignoring air resistance.

15. No.  A smaller angle (<450)is better for maximum range from an elevated position. 
16. To hit the elevated target you could increase launch velocity or launch angle.

17. The drop distance is independent of horizontal velocity.

18. Answers will vary.
