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Section 10.2: Derivatives and Integrals of Vector Functions                        

Practice HW from Larson Textbook (not to hand in)

p. 621 # 1, 3 odd, 9-15, 43-55 odd
Differentiation of Vector Functions
Differentiation of vector valued functions are done component wise in the natural way. Thus, for
1. 2D Case: If r(t ) = f (t) i + g (t) j, then 
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2. 3D Case: If r(t ) = f (t) i + g (t) j  + h (t) k , then 
[image: image2.wmf]k

 

j

i

 

r

)

(

t

h

(t) 

g

 

 

(t) 

f

 

(t ) 

¢

+

¢

+

¢

=

¢


Example 1: Sketch the plane curve represented by the vector valued function

 r(t ) = 
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Then, sketch the vectors r(
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 and observe their relationship on the graph.
Solution: 
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Example 2: Find the derivative of the vector function
r(t ) =
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Solution: 
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Example 3: Find the derivative of the vector function

r(t ) = 
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Solution: 
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Note: Look at properties involving the derivative of vector value functions on p. 618 Theorem 10.2 of the Larson text.
Integrals of Vector Functions

Integrals of Vector Valued Functions are computed component wise.
1. 2D Case: If r(t ) = f (t) i + g (t) j, then  
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2. 3D Case: If r(t ) = f (t) i + g (t) j  + h (t) k , then 
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Example 6: Evaluate the integral 
[image: image13.wmf]ò
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Solution:
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Example 7: Evaluate the integral 
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Solution:
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Example 8: Find r(t) if 
[image: image15.wmf]k

 

j

 

r

t

t

t

+

=

¢

2

)

(

 and r(0) = i + j.
Solution: Writing 
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, we see that 
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Thus, 
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 and we need to use the initial condition r(0) = i + j to find the constant vector C. We see that 
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which gives C = i + j. Thus, substituting for C gives
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which, when combining like terms, gives the result.
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