
Particle moving through space position vector r(t). 

The velocity vector v(t) = r'(t). ○

The acceleration vector is a(t) = v'(t) = r''(t).○

The speed is the norm of the velocity vector. ○

Definition:

Example 1: The position vector of an object is given by r(t) = t3i + t2j. Find v, a, v at time t = 1

Example 2: A particle starts moving at position r (0) = <1,0,0> with initial velocity v (0) = i - j + k. Its 
acceleration is a (t) = 4ti + 6tj + k. Find its position at time t.

Notes 14.4: Motion in Space: Velocity and Acceleration
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Inertia1.
F = ma  (force = mass x acceleration)2.
Equal and opposite force3.

Example 3: An object with a mass m that moves in a circular path with constant angular 
speed ω(omega) has position vector
Find the force acting on the object.

Which direction is the force pointing?

Newton's 3 Laws:

Force at time t is pointing toward the origin.
(Centripetal force)

Example 4: A projectile is fired… answer questions about it.

Speed when the particle hits the ground?
Examples: 
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Speed when the particle hits the ground?□

When y velocity = 0

What is the maximum elevation of trajectory?□

We look more closely at the acceleration vector a (t).
Tangent Vector T(t) 

Tangential and Normal Components of Acceleration:  

Take derivatives:

Recall: Curvature

Acceleration occurs in the osculating plane.

To do this, note:
Let's express aT, aN, in terms of r, r ', r ''.

Example 5: A particle moves with position function r(t) = <t2, t2, t3>. Find aT, aN.
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