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(1) Is rock A dropped, thrown, or is it not possible to determine whether it was dropped or thrown? Explain


(2) Is rock A dropped, thrown, or is it not possible to determine whether it was dropped or thrown? Explain.




(3) Does Rock A hit the ground first, at the same time, or after Rock B? Explain




(4) [bookmark: _GoBack]Does Rock A hit the ground closer to, at the same distance from, or farther from the base of the cliff compared to Rock B? Explain. 
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(2) The horizontal acceleration vs. time and the vertical acceleration vs. time.
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Explain.
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NT4E-WWT17: PROJECTILE MOTION—VELOCITY AND ACCELERATION GRAPHS.
A student draws the following graphs for the velocity and acceleration of the motion of a rock that is
thrown upward and toward the wesL. She ses a coordinate system in which up i the positive vertical
dircction and toward the west s the positive horizontal direction, with the origin at the point the rock was
released. For this exercise you should ignore air resistance.
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What, if anything, is wrong with the above graphs? If something is wrong, explain the error and
how to correct it. If the graphs are correct, explain why.
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NT4E-QRT18: PROJECTILE MOTION—VELOCITY AND ACCELERATION GRAPHS FOR TWO ROCKS.
Two rocks are either dropped or thrown at the same time from the same cliff. Graphs for part of the
‘motion of the rocks are shown for a coordinate system in which up is the positive vertical direction and
horizontal direction is away from the cliff. The origin is at the point at which the rocks were

the positi
released. For this excrcise, you should ignore air resistance.
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NT4E-CCT15: RIFLE SHOTS—TIME TO HIT GROUND.
Rifles are fired horizontally from platforms at various heights. The bullets fired from these rifles are
identical, but they leave the rifle barrels at different speeds as shown in the diagrams. All of the bullets
‘miss their targets and hit the ground. Ignore air resistance in this task.
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Students who are asked to rank these situations on the basis of how long it takes the bullets to hit the

‘zround respond as follows:

Anja: I think the ranking should be C > B > D > A> E > F, because if two bullets are shot from the
same height at different speeds, their y-acceleration is the same, meaning the one shot faster
would have to cover more of the horizontal distance before hitting the ground, thereby making
the time longer. So we rank first by height then by velocity.”

Brina:  “The higher the platform, the longer it will take, but the fuster the bulet the smaller the time o
hit the ground. So using rate times fime equals distance we get time = height/velocity, which
gives us the ranking B> C > D > F > E> A.
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Charlie: I think the ranking should be A > E > C > D > F > B. I agree that the height of the platform
‘matters as does the velocity. The faster a bullet is moving, the longer i takes 10 it the ground
‘and the higher the longer too. S0 we rank frst by velocity, then by the height f the velocitics are.
the same.”

Decpa:  “Iget B=C>D > A = E= F. The time that cach bullet is i the air depends on the initial
vertical velocity and the height. Since the iniial vertical velocity is zero we only need to worry
‘abou the height, with the larger height giving a longer time. The horizontal velocity does not
matter.”

Ellic: I think the ranking is A > E> C = D = F > B, since the time to reach the ground is directly
related to the horizontal velocity.”

Which, if any, of these students do you agree with?

Anja__Brina_ Charlie __ Deepa___Ellie__ None of them

Explain.





image3.png
NT4E-QRT16: PROJECTILE MOTION—VELOCITY AND ACCELERATION GRAPHS
A baseball is thrown from point S in right field to home plate. The dashed line in the diagram shows the
path of the ball. For this exercise, use a coordinate system with up as the positive vertical direction and
{0 the rightas the positive horizontal direction, with the origin at the point the ball was thrown from
(point 5). Ignore air resistance.

Sketeh below and explain graphs for:
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{1) The horizontal velocity vs. time and the vertical velocity vs. time.
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Fxplain.




