Physics Acceleration on the Y-Axis Review Guide

Major Concepts
' * 1.p motion on the vertical (y-axis) ' "
° Difference'between constant velocity and constant acceleration

R ~® Graphs and Dot diagrams for objects falling toward earth and objects moviﬁg upwards away

from earth L
° Underst;nding of the changes in velocity for objects falling toward earth and objects moving

upwards away from earth

¥

.. True or False ~ Correct any false statement

45y F 1. Foran upwardly throw object, the greatest velocity is at the top of the trajectory,
I 2. Foradropped object the initial velocity is 0 m/s. . ; -
E 3. An upwardly thrown object may have an initial velocity of 0 m/s.
; 4. Ifthe velocity vector and the acceleration vector are occurring in the. same direction then the

‘ object is slowing down. .
] 5.an object in free fall is affected by only gravity.

Diagrams

* Describe the motion associated with each graph. s M h%
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e Next to each dot, record the psed time and the velocity of the falllng object
e Oneach dot, draw the veloc:ty nd acceleration vectors )
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* Explain why the diagram above is incorrect.
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1. A Minion is thrown straight up and reaches his apex 2.4 seconds later.
a. Describe the Minion’s motion in terms of velocity and acceleration, R
‘ Mog{-j ) A&fw,né Mcrazf'dv\ 13 cv(;O"LS""f( ‘t'*
b. Why is the Minion’s initial velocity a non-zero value? J‘ -\Jm
There mmust he soma ‘-Ar»h fo prot e

c. Calculate the initial velocity of the Minion. p_ = U, + a;f

o=V + (-1
How hlgh did the Minion go?
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Next, the Minion fell straight down from a helght of 13 Zm. b

@a. Describe the Minion’s mqtion irrterms of velocity and accelera on '

) VUocH'y lqucmo.s‘csm ‘ nl»a(j -Umr:f‘lm accslerafl,
b. How long did it take the Minion to hit the ground? ]S Ceo M o+ bcfs
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Iy c. Calculate the velocity of the Minion just before it hit the gro
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Short Answer

13 1. A metal bali and a cotton ball are released from the same height i In,a vacuum. Which will hit the
i
ground first? Explain your answer. S‘Uﬂb‘f’ rags ’W ‘

2. Describe: tpe free fall jumps of Kittinger and Baumgartner. bl
3. Explam how values for acceleration due to gravity vary with location.
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Free-Fall Worksheet A

1. A rock is thrown straight upward with an initial velocit

b. Plot its velocity vs. time on the graph below.
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Neme:

y of 30 m/s as shown in the diagram below.
a. On the diagram, label the velocity of the rock at each second.
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2. A different rock is thrown with'an initial upward specd of 20.m/sand”
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the graph shown to the right is obtained.
a. What is the acceleration of the rock?
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W', b, Isthe'rocks bcmg thrown on Earth? _ﬂ__ vy § SV
| QAN X . What is the speed of the rock whcn it o 20 M -
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6. A batter hits a long fly ball. If the ball stays in the air for 6 seconds how high doés it'go
up") ' }
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7. ' What initial velocity:must a bakl have when thrown upward ifitis to reaélg._é height pf

' 100meters? R R Y
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8. A ball s thrown 60 m- vertlcally into thie air. a) What was nts mmal veloc1ty'7 b) How

much time does it take to reach the hlghest pomt‘7 v
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Free Fall Practice Problems - Objects moving upward

. T(l)lte Steamboat Geyser in Yellowstone National Park, Wyoming is capable of 'shooting its
V\‘ "t g m water up from the ground with a speed of 48.0 m/s. How high can this geyser shoot?
How long 1s any one particle of water in the air? VF . lz z 4 ZeJ
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2. A tennis ball is thrown stralght up w1th an initial velocity of 22.5 m/s. It is.caught at the = L/,

same distance from the ground from which it was thrown. How high does the ball nse‘?
How lorlg does the ball remain in the air?
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\If Mlchael Jordan has a vertlcal leap of 1:29 meters, then what is his takc}— off spced
- What is his hang time? (Total time to move up ang then return to the ground")
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4 While holding hlS rifle at shou , a hunter accidentally dlscharges TS ralght up in

; the air. . b
Ly . a. Ifithe bullet exits the barrel of the rlﬂe at 200 m/s, how many séconds does the
; ~ {hunter have before he ngeds to stepiaside to avoid being hit by the deScendmg

bullet‘7 : ‘F = W “+ @ ;

‘0= = Zoo + (9. 85‘\7 P o

f | t T 2048 "f
Y rE

& b. How high up does the bullet go? i
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5. A kangaroo is capable of jumping to a height 2.62 meters. Determine the take-off speed
of the kangaroo. How long does it take the kangaroo to reach the top of its path?
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