13.4 Motion in Space: Velocity and Acceleration
Motion in space: Suppose that a particle moves through space so that its position vector at time t is 
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, then we define

velocity vector 
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the speed of the particle: 
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acceleration vector 
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Be noticed that the acceleration vector is in the osculating plane and has a decomposition as 
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 : tangential component of the acceleration, and
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: normal component of the acceleration

Projectile: An object is fired with angle of elevation 
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 and initial velocity 
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, then the position of the object at time t is given by (assume that the air resistance is negligible) 
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Where x(t) is the horizontal distance traveled and y(t) is the height of the object compared to the starting point
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