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Explain.
Answer: Rock A is traveling at 20m/s and B is faster at 30 mis since it is farther away. Both rocks
have a downward acceleration equal o gravity, and no horizontal acceleration. Furthermre, both
rocks have no initial vertical velocity since they are thrown horizonially. The position of Rock A will
increase proportionally to the time that it i in the air, and its vertical position will be equal to one-half
the acceleration of gravty times the square of the time that it s i the air.

For rock A the equations for horizonial (x) and vertical (y) positions are
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Explain.
Answer: As described above, since there is no acceleration in the x-direction, the velocity of block B
will be constant and equal toits initial velocity. The vertical velocity will increase by 9.8 meters per

second every second.

30(mls)
—9.8(m/s) t




image9.png
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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ANSWER: The vertical acceleration graph is incorrect. The vertical acceleration should be a flat
horizontal line as drawn but it should be negative (below the time axis) since the acceleration is
‘megative in the coordinate system as it is defined. Note that the slope of the vertical velocity vs. time

graph is negative.
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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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(1) Is Rock A dropped, thrown, o is it not possible to determine whether it was dropped or thrown!
Explain.

Rock A is thrown up at an angle away from the cliff since there is horizontal velocity (and ini
positive vertical velocity) shown in the graph.

(2)1s Rock B dropped, thrown, or is it not possible to determine whether it was dropped or thrown?
Explain.

Rock B is dropped from the cliff since there is no horizontal velocity on the graph and the vertical
velacity starts at zero on the graph.

(3) Does Rock A hit the ground first, at the same time, or after Rock B?
Explain.
Rock A hits the ground after Rock B since it is thrown up while B is dropped.

(4) Does Rock A hit the ground closer o, at the same distance from, o farther from the base of the
cliff compared to Rock B

Explain.
Rock A hits the ground farther from the base of the cliff as Rock B since it has some horizontal
velocity.
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NT4E-QRT19: PROJECTILE MOTION FOR TWO ROCKS—VELOCITY AND ACCELERATION GRAPHS |
Two identical rocks are thrown horizontally from a cliff with Rock A having a greater velocity at the
instant it i released than Rock B. For this exercise, you should ignore air resistance. Use a coordinate
system with up as the positive vertical direction, away from the cliff as the positive horizontal direction,

and with the origin at the point of release at the top of the cliff
) Sketeh velocity vs. time graphs for each of the rocks.
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b) Which rock hits the ground first?
Both hit at the same time.

©) Which rock lands farthest from the base of the cliff?

Rock A, the faster rock.

Explain why you drew the graphs as you did and how you determined your answers.

There are no forces in the horizontal direction (ignoring air resistance) so both rocks will have a
constant horizontal velocity. Since Rock B is slower than Rock A, it will have a smaller horizontal
velocity. Both rocks are thrown horizontally, so they have no initial vertical velocity. Both are acted on
by gravity, so the slopes of their vertical velocity graphs are constant and equal to g, and both are
negative because gravity is acting down and the positive direction is defined as up. Both rocks hit at the
same time but rock A hits farther from the cliff since it travels faster in the horizontal direction.
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NT4E-CRT22: PROJECTILE MOTION FOR TWO ROCKS—VELOCITY AND ACCELERATION GRAPHS I
Two students throw two rocks horizontally from a chiff with
different velocities. Both rocks hit the water below at the same
time but Rock  hits farther from the base of the clif. For this
exercise, you should ignore air resistance. Use coordinates
where up is the positive vertical dircction, away from the cliff is
the positive horizontal direetion, and the origin i at the top of
the cliffat the point of release.

Sketeh below velocity vs. time graphs for cach rock.
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Explain how you determined your answer.

Answer: There are no forces in the horizontal direction (ignoring air resistance) so both rocks will
have a constant horizontal velocity. Since Rock B is lands farther than Rock A, it must have had a
larger harizontal velocity. Both rocks are thrown horizontally, so they have no initial vertical
velocity. Both are acted on by gravity, so the slopes of their vertical velocity graphs are constant and
equal to g, and both are positive because gravity is acting down and the positive direction is defined
as down.





image6.png
NT4E-CRT28: PROJECTILE MOTION FOR TWO ROCKS—VELOCITY AND ACCELERATION

Two identical rocks are thrown horizontally from a 60-meter tall cliff with initial velocities ot 20 m/s and
30 m/s. The rocks are thrown at the same time, and are shown after a few seconds. Neglect air resistance.
Use the coordinate system with the origin at the place where the rocks are released and with directions as
shown in the diagram.

Rock B




