Tipers horizontal projectile set 1 solutions
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Danielle’s explanation is correct
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Answer: a shorter time because it has a smaller distance to fall. Both trucks are acted on by gravity, so
they will both accelerate downward with the same acceleration g. Both trucks have no initial vertical
velocity. The time they are in the air depends only on initial height. Mass and horizontal velocity
don’t affect the time the trucks are in the air.
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NT4E-CT26: ToY TRUCKS WITH DIFFERENT SPEEDS ROLLING OFF IDENTICAL TABLES—TIME
Two toy trucks roll off the ends of wdentical tables. The speeds and masses of the trucks are given.

Will Truck A be in the air for a longer, a shorter. or the same time as Truck B before it reaches the
floor?

Fxplain.
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Answer: the same time because they have the same distance to fall. Both trucks are acted on by gravity,
S0 they will both accelerate downward witk the same acceleration g. Both trucks have no initial vertical
velocity. The time they are in the air depends only on initial height. Mass and horizontal velocity don’t
affect the time the trucks are in the air.
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NTA4E-CT27: PROJECTILE MOTION FOR TWO ROCKS—VELOGITY AND ACCELERATION
Two identical rocks are thrown horizontally from a cliff with different velocities. The rocks are thrown at
the same time, and are shown after a few seconds. Neglect air resistance.

-+

Rock B

For the instant shown:

1) Will the magnitude of the horizontal velocity of Rock A be greater than, less than, or equal to the
magnitude of the horizontal velocity of Rock B2
Explain.

Answer: less, since the picture shows Rock A is closer to the cliff than Rock B and thus the horizontal
velocity of Rock A is smaller than Rock B
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2) Will the magnitude of the vertical velocity of Rock A be greater than, less than, or equal to the
magnitude of the vertical velocity of Rock B2

Explain.
Answer: equal, due to both being released with zero vertical velocity and have the same downward
acceleration.

3) Will the magnitude of the horizontal acceleration of Rock A be greater than, less than, or equal to
the magnitude of the horizontal acceleration of Rock B?

Explain.
Answer: equal, due both have zero horizontal acceleration since there is no air friction

4) Will the magnitude of the vertical acecleration of Rock A be greater than, less than, or equal to
the magnitude of the vertical acceleration of Rock B?

Explain.
Answer: equal, due to the fact that both have the same acceleration of gravity.
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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.
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NT4E-LMCT23: DROPPED PRACTICE BOMB—LANDING POINT
A muhitary arrplane 1s flving 1200 m above the ground at a speed of 200 n/s. 1t drops a pracuice bomb that
ahorizontal distance of 3130 m. fgnore amr resistance.

—Q =D

200 m/s

hits the ground after traveling

For each of the numbered changes below, use the lettered choices below to identify what will
happen to the horizontal distance the bomb travels while falling compared to the situation abeve.

tay The horizontal distance will be grearer than 3130 m.

(b) The hornzontal distance will be less than 3130 m but not to zero.

(¢y The horizontal distance will be equal to 3130 m.

(dy The horizontal distance will be zero, 1.e. the bomb will drop straight down.
te) We cannot determine how this change will affect the horizontal distance.
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1) The plane’s speed is tripled.
Explain.
A: The time it takes to hit the ground is the same, but the bomb has a greater horizontal velocity.
2) The plane is climbing straight up at the release point.
Explain.
D: Since there is no horizontal velocity it will come straight back down if it misses the plane.
3) The plane is flying in level flight at an altitude of 1100 m.
Explain.
B It will take less time to reach the ground from a lower height, and the horizontal speed is the same.
4) The mass of the bomb is increased.
Explain.
C: The vertical acceleration is sill g and is independent of the mass, so the path the bomb takes will
5) The bomb is thrown from the plane with a vertical downward velocity of 15 ms.
Explain.
B: The acceleration of the bomb is the same, but with an initial downward vertical velocity it will
6) The planc is diving at a 20° angle and is at a height of 1200 m.
Explain.
B: Thontal velocity is smaller since only a component of the 200 mjs is horizontal.
7) The plane’s speed decreases, and it i flying at an altitude of 1800 m.
Explain.
E: Without knowing how much the speed decreased (and doing a calculation) we cannot tell how these
changes will affect the horizontal distance. Decreasing the speed acts o decrease the horizontal

distance, while increasing the height acts to increase it. But we cannot tell which change will be most
important.
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NT4E-CT25: TOY TRUCKS ROLLING OFF TABLES WITH DIFFERENT HEIGHTS—TIME
10 10y trucks roll off the ends of tables. The herghts of the tables. the specds of the trucks. and the
e of the truchs ane e

Will
oo

Explain.




