Derivatives of vector functions

Definition. The derivative of a vector function r(t) at a number a, denoted by r ’(a), is
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if the limits exist.
If r(t) =< x(t),y(t) > is a vector function, then
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if both ’(t) and y'(t) exist. Thus,

r'(t) =<a/(1),y/(t) >|

Example 1. Find the domain and the derivative of the vector function r(t) =<t — 4,\/t — 4 >.

Example 2. Find a tangent vector of unit length for the curve given by r(t) = 2sinti + 3 costj at the point
where t = 7/6.



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

speed at time ¢ is
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Example 3. The vector function r(t) =< t, 25t — 5t > represents the position of a particle at time ¢. Find
the velocity and the speed at t = 1.



