
9.4 Derivatives of Vector‐Valued Functions  
Calculus   Name: _____________________________ 

1.   If 𝑓 is a vector-valued function defined by     
𝑓ሺ𝑡ሻ ൌ 〈𝑡 sin 𝑡 , 𝑡 cos 𝑡〉, then 𝑓ᇱᇱሺ𝑡ሻ ൌ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.   At time 𝑡, 0 ൑ 𝑡 ൑ 2𝜋, the position of a particle 
moving along a path in the xy-plane is given by the 
vector-valued function, 𝑓ሺ𝑡ሻ ൌ 〈𝑒ଶ௧ cos 𝑡 ,
𝑒ଶ௧ sin 𝑡〉.  Find the slope of the path of the particle 
at time 𝑡 ൌ

గ

ଶ
. 

 
 

3.   The position of a particle moving in the 𝑥𝑦-plane is 
defined by the vector-valued function,           
𝑓ሺ𝑡ሻ ൌ 〈𝑡ଷ െ 9𝑡ଶ ൅ 1, 2𝑡ଷ െ 15𝑡ଶ െ 36𝑡 ൅ 1〉.  
For what value of 𝑡 is the particle at rest? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.   The vector-valued function 𝑓 is defined by 𝑓ሺ𝑡ሻ ൌ
〈2𝑒ଶ௧ , 𝑡𝑒ଶ௧〉.   Find 𝑓ᇱሺ1ሻ. 

 
 

5.   If ℎ is the vector-valued function defined by ℎሺ𝑡ሻ ൌ 〈sin
௧

ଶ
, cos 3𝑡〉, then ℎᇱሺ𝑡ሻ ൌ 
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