Physics 20 Unit 1 - Vectors
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Projectile Motion

- Involves throwing, launching or dropping an object
through the air. Some examples include:



Which will hit the
ground first???




Conceptual Example
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An object is thrown off a
- cliff of height dy with a
dy horizontal velocity V.
Key ldeas:

= This object has the same v, throughout the entire motion.
= There is acceleration in the y direction, constant velocity in the x

direction.
= The time it takes the object to hit the ground in this motion would be the

same as the time it would take to just fall vertically.
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The horizontal displacement is a' .

sometimes called the “range®™.

9 = -9.81 m/sz2
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Questions we can answer from this scenario:

1. How long the object is in the air.
2. How far the object lands from the cliff.
3. The velocity of the object when it lands.

1. How long the object is Iin the air:

Given E,. you can solve for t.
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d = Vit + 1/2at2 d, = 1/2gt>2
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dy = vyt + 1/2gt2 =24,
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The Half-Time Eqn.



2. How far the object lands from the cliff:

v=d/t

dx = Vit



3. The velocity of the object when it lands:
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We must find the resultant of
the two velocities.
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Use trig to determine
the angle and resultant.



ex) An object is thrown horizontally with a velocity of 10.0
m/s from the top of a 90.0 m building. How far from the
base of the building will the object land and what will its
final velocity be?



ex) A watermelon is thrown from the top

of a very tall watermelon tree with a S\
horizontal velocity of 18.0 m/s. If the e “:\
melon hits the ground 100 m from the
tree, how high is the tree?



ex) A ball is thrown horizontally with a velocity of 15.0 m/s
from the top of a cliff. If it takes 5.50 s for the ball to hit
the ground

a) how high is the cliff?

b) What is the ball's final velocity?
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