
9.5 Integrating Vector‐Valued Functions   
Calculus 

For problems 1-6, find the vector-valued function 𝒇ሺ𝒕ሻ that satisfies the given initial conditions. 
1.   𝑓ሺ0ሻ ൌ 〈2, 4〉, 𝑓ᇱሺ𝑡ሻ ൌ 〈2𝑒௧ , 3𝑒ଷ௧〉 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.   𝑓ሺ0ሻ ൌ 〈ଵ
ଶ

,െ1〉 ,  𝑓ᇱሺ𝑡ሻ ൌ 〈𝑡𝑒ି௧
మ
,െ𝑒ି௧〉 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Practice 



3.   𝑓ሺ0ሻ ൌ 〈3, 1〉,  𝑓ᇱሺ𝑡ሻ ൌ 〈6𝑡ଶ, 4𝑡〉 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.   𝑓ሺ0ሻ ൌ 〈െ2, 5〉,  𝑓ᇱሺ𝑡ሻ ൌ 〈2 cos 𝑡 ,െ3 sin 𝑡〉 
 
 

5.   𝑓ᇱሺ0ሻ ൌ 〈3, 0〉, 𝑓ሺ0ሻ ൌ 〈0, 3〉,  
      𝑓ᇱᇱሺ𝑡ሻ ൌ 〈5 cos 𝑡 ,െ2 sin 𝑡〉 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.   𝑓ᇱሺ0ሻ ൌ 〈0, 2〉, 𝑓ሺ0ሻ ൌ 〈3, 0〉, 𝑓ᇱᇱሺ𝑡ሻ ൌ 〈4𝑡ଷ, 3𝑡ଶ〉 
 
 

7.   Calculator active.  For 𝑡 ൒ 0, a particle is moving 
along a curve so that its position at time 𝑡 is 
൫𝑥ሺ𝑡ሻ,𝑦ሺ𝑡ሻ൯.  At time 𝑡 ൌ 1, the particle is at 

position ሺ2, 4ሻ.  It is known that 
ௗ௫

ௗ௧
ൌ √௧ାଷ

௘೟
 and 

ௗ௬

ௗ௧
ൌ cosଶ 𝑡.  Find the 𝑥-coordinate of the particles 

position at time 𝑡 ൌ 5. 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.   The instantaneous rate of change of the vector-
valued function 𝑓ሺ𝑡ሻ is given by 

      𝑓ᇱሺ𝑡ሻ ൌ 〈8𝑡ଷ ൅ 2𝑡, 10𝑡ସ〉.  If 𝑓ሺ1ሻ ൌ 〈3, 7〉, what is 
𝑓ሺെ1ሻ? 

 
 



9.   Calculator active.  At time 𝑡 ൒ 0, a particle 
moving in the 𝑥𝑦-plane has velocity vector given 
by 𝑣ሺ𝑡ሻ ൌ 〈3𝑡ଶ, 3〉.  If the particle is at point ሺ1, 2ሻ 
at time 𝑡 ൌ 0, how far is the particle from the 
origin at time 𝑡 ൌ 2? 

 
 
 
 
 
 
 
 
 
 
 
 
 

10.  Calculator active.  At time 𝑡 ൒ 0, a particle 
moving in the 𝑥𝑦-plane has velocity vector given 

by 𝑣ሺ𝑡ሻ ൌ 〈2,
ୡ୭ୱ ௧

௘೟
〉.  If the particle is at point ሺ1, 2ሻ 

at time 𝑡 ൌ 0, how far is the particle from the 
origin at time 𝑡 ൌ 3? 

 

 
 
 
 
 
 
11.   Calculator active.  A remote controlled car travels on a flat surface.  The car starts at the point with 

coordinates ሺ7, 6ሻ at time 𝑡 ൌ 0.  The coordinates ൫𝑥ሺ𝑡ሻ,𝑦ሺ𝑡ሻ൯ of the position change at rates given by    
𝑥ᇱሺ𝑡ሻ ൌ െ10 sin 𝑡ଶ and 𝑦ᇱሺ𝑡ሻ ൌ 9 cos൫2 ൅ √𝑡൯, where 𝑥ሺ𝑡ሻ and 𝑦ሺ𝑡ሻ are measured in feet and 𝑡 is measured in 
minutes.  Find the 𝑦-coordinate of the position of the car at time 𝑡 ൌ 1.   

 
 
 
 
 
 
 
 
 
 
 
 
12.   The instantaneous rate of change of the vector-valued function 𝑓ሺ𝑡ሻ is given by                                        

𝑓ᇱሺ𝑡ሻ ൌ 〈2 ൅ 20𝑡 െ 4𝑡ଷ, 6𝑡ଶ ൅ 2𝑡〉.  If 𝑓ሺ1ሻ ൌ 〈5,െ3〉, what is 𝑓ሺെ1ሻ? 
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