
9.4 Derivatives of Vector‐Valued Functions  
Calculus 

Each problem contains a vector-valued function.  Find the given first or second derivative. 
1.   𝑓ሺ𝑡ሻ ൌ 〈4𝑡ଷ ൅ 2𝑡ଶ ൅ 7𝑡, 4𝑡ଶ ൅ 3𝑡〉, then 𝑓ᇱሺ𝑡ሻ ൌ 
 
 
 
 
 
 
 
 
 

2.   𝑓ሺ𝑡ሻ ൌ 〈3 sin 2𝑡 , 4 cos 3𝑡〉, then 𝑓′ ቀ
గ

଺
ቁ ൌ 

 
 

3.   𝑓ሺ𝑡ሻ ൌ 〈3𝑒ଶ௧ , 5𝑒ସ௧〉, then 𝑓ᇱᇱሺ𝑡ሻ ൌ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.   𝑓ሺ𝑡ሻ ൌ 〈𝑡ିଶ, ሺ𝑡 ൅ 1ሻିଵ〉, then 𝑓ᇱᇱሺെ2ሻ ൌ 
 
 

5.   𝑓ሺ𝑡ሻ ൌ 〈𝑒௧ ൅ 𝑒ି௧ , 𝑒௧ െ 𝑒ି௧〉, then 𝑓′ሺ𝑡ሻ ൌ 
 
 
 
 
 
 
 
 
 

6.   𝑓ሺ𝑡ሻ ൌ 〈2 sin 4𝑡 , 2 cos 3𝑡〉, then 𝑓′ሺ𝑡ሻ ൌ 
 
 

7.   𝑓ሺ𝑡ሻ ൌ 〈𝑡 sin 𝑡 , 𝑡 cos 𝑡〉, then 𝑓′ ቀ
గ

ଶ
ቁ ൌ 

 
 
 
 
 
 
 
 
 
 
 
 
 

8.   𝑓ሺ𝑡ሻ ൌ 〈3𝑡ଶ ൅ 6𝑡 ൅ 1, 4𝑡ଷ െ 2𝑡ଶ ൅ 6𝑡〉, then 
𝑓′ሺ1ሻ ൌ 

 

Practice 



9.   The path of a particle moving along a path in the 𝑥𝑦-plane is given by the vector-valued function, 𝑓ሺ𝑡ሻ ൌ
〈𝑡ଷ ൅ 2𝑡ଶ ൅ 𝑡, 2𝑡ଷ െ 4𝑡〉.  Find the slope of the path of the particle at 𝑡 ൌ 3.   

 
 
 
 
 
 
 
 
 
 
 
10.   The position of a particle moving in the 𝑥𝑦-plane is defined by the vector-valued function,                     

𝑓ሺ𝑡ሻ ൌ 〈𝑡ଷ െ 6𝑡ଶ, 2𝑡ଷ െ 9𝑡ଶ െ 24𝑡〉.  For what value of 𝑡 ൒ 0 is the particle at rest? 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
11.   Calculator active.  The path of a particle moving along a path in the 𝑥𝑦-plane is given by the vector-valued 

function 𝑓 and 𝑓ᇱ is defined by 𝑓ᇱሺ𝑡ሻ ൌ 〈𝑡ିଵ, 2𝑘𝑒௞௧〉 where 𝑘 is a positive constant.  The line 𝑦 ൌ 4𝑥 ൅ 5 is 
parallel to the line tangent to the path of the particle at the point where 𝑡 ൌ 2.  What is the value of 𝑘? 

 
 
 
 
 
 
 
 
 
 
 
12.   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 ൌ 〈𝑡 sin 𝑡 , cos 2𝑡〉.  Find the slope of the path of the particle at time 𝑡 ൌ
గ

ଶ
. 
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