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The position of a particle in a flxed inertial frame of reference is given by the vector
=iz + R cos Qo)+ jR sin O

where x,. A, and (2 are constants.

(m) Show that the particle moves in a circle with constant speed

(b) Find two coupled, first-order differential equations of motion that relate the compo-
netits of position, « and y', and the components of velocity, #* and ", of the partiche
relative to & frame of reference rotating with an anguler velocity @ = ka

(e) Letting the flued and rotating frames of reference coincide at times § = 0 and let
ting w'=x" + iy, find u'(r), sssuming thet 0 » @ (Note i =4—1.)

A new asteroid is discovered in a circular orbit or radias 47 AU shout the Sen* In period

of revolution is precisely 2 years. Assume that s £ =0 & is at its distance of closest approach

1o the Earth

(w) Find its coordinates [x(r), y(5)] in a frame of reference fland to Earth bt whose swes

remain fived in orientation relative to the Sun. Assume that the ¢ axis pointy toward the
asteroid at ¢ =0

(b) Caleulate the velocity of the asteroid, relstive 1o Earth, st 1 =0

(e} Find the z- and y-companents of the scceleration of the asteroid in this frame of ref-
eronoe Integrate them twice to show that the resulting poswitions o a function of tme
agree with part (a)

(d) Plot the trajectory of the asteroid as seen from the rutating frame of reference attached

to Earth for its 2-year orbital period. (Hint: Use Mathematicas PurametricPlot graph
ing twool.)
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Alfia Rosa

yodah bagi ya

Dira : translate + ngerjain nomor 5.1
Pita : ngerjain 5.2 + 5.3

Alfia : ngerjain 5.4 + 5.5

Insani : ngerjain 5.6 +5.7
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Alfia Rosa
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yodah bagi ya
Dira : translate + ngerja
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