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AP® is a registered trademark of the College Board, which was not involved in the production of, and does not endorse, this product.

This Paragraph Argument Short Answer question also works as a part of the AP Physics C: Mechanics curriculum.

FYI: | have a video which shows and explains this demonstration: .S'p.here A Sphere B
http://www flippingphysics.com/bullet.html

Part (a): Both identical spheres are in projectile motion. The only force
acting on them is the force of gravity, which is straight down. Because
both spheres have the same mass, the force of gravity is identical.

Part (b): Neither sphere has any forces acting on it in the x-direction, F F
therefore neither sphere will have an acceleration in the x-direciton,
therefore neither sphere will have any change in its horizontal velocity. gA gB

Sphere A has no initial horiztonal velocity and will therefore continue with
no horizontal velocity. Sphere B has an initial horizontal velocity of v, and will therefore continue to have a
constant horizontal velocity of vo.
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Part (c): As shown in Part (a), the only force acting on each sphere is the force of gravity. Therefore each sphere will
have an acceleration in the y-direction which will equal —g. There is no force in the x-direction on either sphere, so, as
shown in Part (b), both spheres will have zero acceleration in the x-direction. And any motion in the x-direction will not
affect how long it takes the spheres to reach the ground. The initial velocity in the y-direction for both spheres is zero.
The displacement in the y-direction for both spheres is —H. Therefore we can use the uniformly accelerated motion

1
equation Ay = ViyAt + E ayAt 2 to show that both spheres will reach the ground at the same time. We have shown

that, other than the change in time, all of the variables in this equation are the same for both spheres, therefore the
remaining variable, change in time, must be the same.

(the following is not a part of the solution necessary for the AP exam, however, | couldn’t resist)
Knowns: Ay =—H; a=-g;v, = 0; At = ? (all known values are the same the same)

At? 2H
_9at t = At =,|— (for both)

Ay:ViyAt+%ayAt2 :>—H:O(At)+%(—g)At2 =H v
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