Projectile motion — Vertical

proficiency: It is expected that you can do the following

- Determine all components of velocity and acceleration in both X and Y components. {level 1)
- Determine time in the air. {level 2)

- Velocity at any time. (level 3)

- Location at any time or time at any location. {level 3)

- Full abiiity to solve these with both kinematics and energy is required. (level 3}

1. Aballis thrown up at 25m/s. e i
a. WhatisvelocityinX, &y _*2°5 ¥
b. What is the acceleration in X: o v. ~ 9% @

¢. How much time is required for this bail to hit the ground?

o =
d. How high will this bali be at its maximum height? ——
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‘ e. Student hypothesis: When the ball is 10 m off the ground, it is traveling faster an the
way down because itis accelerating on the way down and slowing down on the way up?

Justify/ willify'this statement.
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{2. Arockis dropped off a 50m cliff. _
/&;v”\ %\ *‘\'{ % 3. Whatis velocity in X: @ Y: © s &
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\}x b. Whatis the accelerationinX:__— 9.8 : (@]
c. Howmuch time is required for this rock to hit the ground?
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d. How fast is the rock going at the time of impact? _
Ve =Vieat = o+ ~98(319) = 31.3,5
e. Student Hypothesis: At 25M the ve[ocm/ of the rock is traveling exactly 7 the velocity of
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f.  What is the velocity at the half way pomt Use e)\zﬁy {left} kinematics {right)
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3. Avrockis thrown up at 20m/s over a 30m cliff.

a. The picture to the right has 6 dots showing the location of the il
L ]
rock at certain times. Add the rest of the dots as the rock *
approaches the ground.
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b. How much time is the rock in the 2ir?
N AN T P —
Lgo=pr2ot+-Yq+ '
¢. What is the velocity of the rock as the person sees it pass them
on the way down (same location it was thrown from)?
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d. What is the velocity of the rock as it impacts the ground?

Vi= 2o+ (~agl52¢  Vi="304uls

4. Arockis thrown down at 20my/s over a 30m cliff.

a. Add dots showing relative location as the rock approaches the ground.
b. How much time is the rock in the air?

¢. What is the velocity of the rock as it impacts the ground? T — ’ ’
Solve this problem with energy (left) kinematics (right) '
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