PROJECTILE MOTION Equations

e General time of flight (TOF)
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Final angle for optimum initial angle (max range)

v, 2 +2 also, using negative of this angle for final
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inverses, so vectors are perpendicular
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e Special cases
zero initial height note max R here is half the max height (i.e., at 90 degrees)
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e [Equations of motion: parametric usually x(0) = 0 and accel in x is 0
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* Equations of motion: y(x) as v0O becomes large, this becomes linear (frozen rope)
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e Vertex form of parabola
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* Velocity vector
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Galileo angles (for equal range; zero initial y only)
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« Maxima ellipse all the vertices (maxima) of a set of trajectories for given initial velocity, and

zero initial y, as angle varies to 90 degrees, will fall on this ellipse
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» Targeting solutions given initial velocity and height (can be nonzero), and a point (X,Y),
find the angle to hit the point
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e First-order air resistance (drag) solution
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this TOF is approximate, only good for small k, approaches non-drag for small k;
since this is not a very good approximation, no point in doing range, etc.

o Tilted terrain @is the angle of the terrain, positive counterclockwise from horizontal at y0;
bogus solutions are possible with these; use carefully; watch negative x,y
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e Line of sight angle  measured positive counterclockwise from launch point; target at (X,Y)
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