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Chapter 4: Tides

Baréme
Imagine a spherical planet (r = 4727km, M = 2,6792 x 10%*kg) entirely covered by
ocean, rotating (1 revolution in 20 hours). A satellite (m = 4,63 x 1021kg) is in a permanent
circular orbit, in the same direction as the planet's rotation. The orbital distance of this
satellite is 500,000 km and its period of revolution is 200 hours.
1 1) Show that the gravity field (g) at the surface of this planet is 8 N/kg.

The universal gravitational constant is ¢ = 6,672 x 10711N m? kg~2.

12 2) What is the period (in hours) and wavelength of the tide at the equator (in km)?
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3) The average depth of the ocean being H = 3200 m, what is the maximum speed of the
surface gravity wave?

4) At the equator, what is the speed needed to maintain the equilibrium tide?

5) What is the lowest latitude at which the tide can be in equilibrium?

6) This planet orbits a large star (M; = 5 x 103%kg) at an average distance of 300,000,000
km. Is the tide created by this star stronger than that created by the satellite?
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7) From which TV series does this picture comes from?
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