Bob Brown, CCBC Essex                      
Math 253 Calculus 3, Chapter 12 Section 2
1

Derivative of a Vector-Valued Function
Def.:  The derivative of a vector-valued function is given by
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Note:  The derivative exists for all t for which the limit exists.

If 
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If 
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 exists for all c in an open interval I, we say that

Other Notations for the Derivative
The following are other notations for the derivative of a vector-valued function.

Differentiating a Vector-Valued Function
Theorem:  Let f, g, and h be differentiable functions of t.
	vector-valued function 
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Def.:  
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 is smooth on an interval I if


     are continuous on I,

and if



for any value t in the interval I.
Exercise 1 (Section 12.2 #36):  Let 
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.  Compute 
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, and determine the interval(s) on which 
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For what 
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 smooth?  To answer this, solve

We must find 
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        and

      simultaneously.
Properties of the Derivative
Theorem:  Let 
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 be differentiable vector-valued functions of t, let f be a differentiable real-valued function of t, and let c be a scalar.

1.  
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7.  If 
[image: image27.wmf])

(

)

(

t

r

t

r

r

r

·

 = c, then
Exercise 2:  Use Property 5 above and an algebraic property of the cross product to compute 
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Integrating a Vector-Valued Function
Theorem:  Let f, g, and h be continuous functions of t on the interval 
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	vector-valued function 
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	definite integral
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Note:  The indefinite integral is determined in a similar way.
Exercise 3 (Section 12.2 #56):  Evaluate the indefinite integral 
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Exercise 4 (Section 12.2 #68):  Determine 
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