Projectile Motion

Projectile Motion

Feeding the Monkey...

e If there were no gravity, simply aim
at the monkey

r=vt {

Projectile: An Object Moving
Solely Under Influence of Gravity

Types of Projectiles
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——>Feeding the Monkey
(Banana 6un)

Where does the zookeeper

aim if he wants to hit the monkey?
( He knows the monkey will

let go as soon as he shoots ! )

Feeding the Monkey...

e With gravity, still aim at the monkey!

r=ry,-,9t

Banana hits
monkey!

Horizontally Launched Projectile
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Projectile Motion

“Inertial or gravity-free path™
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° Projectile’s Path
(“parabolic trajectory”)

®

With gravity, a "projectile” fall below its inertial path.
Gravity acts downward to cause a downwards acceleration
There are not horizontal forces needed to maintain the
cannonball’s motion. (Remember the concept of inertia.)

Projectile Velocities

Net Force in Freefall

Horizontal Vertical
Motion Motion
\/ES.— force of
Net Force |NO ggmm .
YES-"g"is
Acceleration |0 s
Changing by
Velocity Constant gggﬁfsi(c)o%s

Independence of x & y Motions

For V,= 5 m/s

t(s) |Vy(m/s)|Y (m)
0 0 0

1 10 5

2 20 20
3 30 45
4 40 80

T 10t |52

Projectile Launched at Angle

+~ Gravity-free

Parabolic Trajectory
{resulting from
gravity's influence)
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Projectile Launched at Angle - 2
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Monkey Zookeeper

-3

Monkey - Zookeeper - No Gravity

g

Monkey - Zookeeper - Slow
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Monkey Zookeeper - Fast
&
Projectile Trajectories
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Satellite Motion

o If superman
threw a rock
fast enough ... it
would orbit the
earth (if there
were nho air
resistance
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Satellite = Fast Projectile

e 8000m
o

e Since the earth'’s surface curves away
from the horizontal by 5 m for every
8000 m tangent to the surface

eV =8000 m/s = 8 km/s

Satellite Periods

e For a satellite close to the Earth, the
period (the time for a complete orbit
about the Earth) is about 90 minutes.

e For higher altitudes, the orbital speed
is less, distance is more, and the period
is longer.

o For example, communication satellites
located in orbit 5.5 Earth radii above
the surface of the Earth have a period
of 24 hours.

Chapter 10 Projectile and Satellite Motion
Independence of Horizontal and Vertical Components of Motion
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4. Tiistima the belis throur elos
draw

Chapter 10 Projectile and Satelite Motion
Tossed Bail

A bl osced upward has il velocil components 30 s vertcal, and 5 s Fotzontal The.
angg=10

resutant
Gescending wmum

‘Sateliite in Gircular Orbit

1 Eg A s Moo 5 Mountain” 55 Pigh that s 1op s 2bove the
i the atrosphere. Tha carmoniall is red and his e ground.

a Drawa ikely paih that he canvoniball might tako f it wers fired
a e bt faser

b. Repeat for a ll graater spose, butess then 8 s
 Then craw ks oroial path for & speed of Sk

4. Whats the shape ofthe Bis curve?

i e orbital patn fredata

2 Figura B shows a satelits in itcular oot

& At saeh of the four posions. draw & vector that
{epresents the grayiational force excsted on the satalitc

b, Labsi e force vestors F.

avector at sagh location o ropressat
e oy 1t st g abt V.

. Ave el four Fvectors the same length? Why or why not?

o Are alfour Vyectors the sams length? Wy or why not?

1, Whai s the angle between your Fand ¥ veciors?

§ 1s thers sny component of Fparallto V2

h. What does tis

& Doss tha KE fthe estelita in Figure B romain consiant or does 1 vary

§ Doss the PE.of the sateite remain constant or does tvery?
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Satelito in Etliptical Orbit

3

o, crawing vectors

infi
bothes making the scale aceurate

. Ao your veetors Fall 100 same magniuge?
Vil or why not?

b v yourveciors Wl h same magniude?
Wy oruy not?

 Isthe angle betwean vectrs Fand Veverywhere
the sams, o doss ey

4 Are there piaces where thereis & componat of F
puralsito 17

FigreC.

V1o, dossthis

ehango the KE of s satalite?

. Where there is acomponentof Fparalel o o n
rection of V doss this ncress or decresse
KE of the satllte”

B very vy caefl whenplcng

3 What can you say about the sum of KE + PE
song the arbi?

Page 5



