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Physics U6 Circular Motion Worksheet #3
Orbital Velocity — Orbital Period \
rbital Velocity — Orbital Perio §0 [u’f\mi I

Name;

When we have circular motion in space around Earth or similar body, the centripetal force is the
force of gravity.

This means that . ..
Fc=Fg
ma.= GMM/R?
m (v¥/R) = GMM/R?
(vV¥R) = GM/R?
V3R = GM/R?
v? = GM/R

v = YGM/R)
orbital velocity = v = VGM/R

1. Calculate the orbital velocity for a satellite that is 300 km above the surface of the Earth.
Calculate R (in meters) carefully.

P = Boo,000m + 638 % 10°

R = (.63 %105
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2. Calculate the orbital velocity of the moon around the Earth. &_L—}—_
pnoe mbsy o“F what Ysuw are go‘zﬁﬁ a.meuv,l/ ﬂ’]e@%
\ouit = cmj| @.éq x:o“‘ﬁ(ffiaﬁ loa
pebit ""é’“ .- R

2,89 x10¥

3. Calculate the orbital velocity of the Earth around the Sun—p wse mesr of Lohedt Yoo gre.

\/ _Jem , _ Zé-é?mo“'j(h%’x/v"") gory amerd, Mgy,
DRBZT "‘(’{' [‘5)“0“

E Vor@rr = ;q/ 674 M/f)

4. Calculate the orbital velocity of a satellite{{50 km above the surface of the Moom:

M) . (@,Q?No““)(?,zfﬁloaa = 1610 m/s
R 1,89 x10°
Q= 1. F9xi0%+ 150,000
= l,é"’lxlO‘

Page 2 of 4 P12U6 CircMo WkSh #3

j

B




Similar to above, starting with
Fc=Fg
ma.= GMM/R?
m (4°R/T?) = GMM/R?
4T°RIT? = GM/R?
AT°R3T? = GM
ATRYGM = T?

we can solve for orbital period T T = ¥4m°R3/IGM

5. Find the period of revolution for a satellite that is 400 km above the surface of the Earth.

y?: 400 ooom -+ 6.37xI0* = é}}golopo

%

yaf?) (4 m(eT0 000) )

GmMm —@.é? :clO’"}(g,qg,gma‘Q

= |5 hour
6. Find the period of revolution for the moon around the Earth__
U Mpgy o2 Eptn
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LT _ 236?’6@ = (56 hour
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7. a) What altitude above the Earth do you need to put a satellite so that it has a period of/24
Arm——

hours.
+ 3 ‘
T R [Ten] ) -6

- : 4™
o 28107
IQ Qé’qw) (G é7xio” >(5,q3/<lo >\) - 42330771 m, = Teme
/ 4, —*'(Peﬁq,em = 6-35’)‘/05>
2 3,58%/0"m
CF‘M WDA éfuILJ [ﬁ[ﬁfw’( Y nglo‘i/(m-& 35300&’5

b) What is the orbital velocity of a satellite that has a period of 24 hours.

c) What do we call this type of orbit?
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