Problem 1: Particle trajectory

A particle is launched at time ¢ = 0 from position 7(0) = hes with an initial velocity vo under an angle
a with the horizontal axis, as shown. During its flight, the particle is subject to a constant acceleration
a = —ges. What is the value of the inclination angle 3, such that the particle eventually hits the inclined
ground at the same height h, as shown in the figure?

Given: vg, a, h, g
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Problem 2: Orbital dynamics

A satellite is launched from the surface of the Earth with an initial radial velocity vg, and it is subject to

the gravitational radial acceleration a, = —gf’—;, where R is the radius of the Earth and r the distance
from the center of the Earth. Neglect the Earth’s rotation.
Given: R, g

(a) What is the velocity v(r) of the satellite (for a given vg)?

(b) What is the minimum initial velocity vg, so that the satellite can leave the Earth’s gravitational
influence (i.e., travel to infinite distances)?
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velocity and acceleration components in polar coordinates (r, ¢):
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