Big Exam #4. Remember you are being evaluated on your communication of the physics.
1. Please derive the relationship for centripetal acceleration: ac = v2/r. You may have noticed that I neglected to define my lens in the video. Please do a better job than I did. This proof is done in so many places, including in the video I provided and in texts. It’s important that you start with a=dv/dt and go from there with a small angle approximation defining dv as the change in v due to the change in angle theta.
2.  The moon is about 60 earth radii away from the earth.
a) We put a space station in Lower Earth Orbit – just above the atmosphere. As it orbits the earth, is the station in equilibrium? If so how do you know? If not, please find its acceleration, including direction.

b) What’s the speed of the space station as it orbits the earth?

c) Is the moon in equilibrium? If so how do you know? If not, please find its acceleration, including direction.

d) Find the approximate speed of the moon necessary to keep it in orbit.

I could have found the speed of the moon by finding the force of gravity between the moon and the earth with the universal gravitation formula with G = 6.67*10-11Nm2/kg2, but instead I just recognize that acceleration due to earth’s gravity must drop off like the square of the distance.

[image: image1.png]r"‘e wah—;
@ EW/Z’F-}_ "R arazg
'ﬁ‘i.

.V"'Q")’“"(m%z.gy/l/am)*
G0 aE): - 50007
o bk ot '?k'y
T M\#Ww .

= bl i
&, ~ z_or " (‘ 0 ) @/’O
ooy

. MM(’Q}
(,}WA«WIA‘J) Wz‘l‘ n |
Mawzr\m
2 e e
ot :7",613’ Vo A7)
i A
=E¢./
fa 7.8

':/k/;'




