
Section 13.4. Motion in space: velocity and acceleration

Definition. If r(t) =< x(t), y(t), z(t) > is a vector function representing the position of a particle at time t,
then
velocity at time t is

v(t) = r′(t) =< x′(t), y′(t), z′(t) >

speed at time t is
s = |v(t)| =

√
[x′(t)]2 + [y′(t)]2 + [z′(t)]2

acceleration at time t is
a(t) = v′(t) = r′′(t) =< x′′(t), y′′(t), z′′(t) >

Example 1. The vector function r⃗(t) =< t2+ t, t2− t, t3 > represents the position of a particle at time t. Find
the velocity, acceleration and the speed.
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Example 2. Find the velocity and position vectors of a particle that has the acceleration
a(t) = sin ti+ 2 cos tj+ 6tk with the initial velocity v(0) = −k ans initial position r(0) = j− 4k.
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