
9.5 Integrating Vector‐Valued Functions  
Calculus   Name: _____________________________ 
For problems 1-2, find the vector-valued function 𝒇ሺ𝒕ሻ that satisfies the given initial conditions. 
1.   𝑓ሺ0ሻ ൌ 〈2, 0〉 and 𝑓ᇱሺ𝑡ሻ ൌ 〈2𝑒ଶ௧ , 3𝑒௧〉. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.   𝑓ᇱሺ0ሻ ൌ 〈0, 3〉, 𝑓ሺ0ሻ ൌ 〈4, 0〉 and                 
𝑓ᇱᇱሺ𝑡ሻ ൌ 〈4 cos 𝑡 , 3 sin 𝑡〉. 

 

3.   The instantaneous rate of change of the vector-
valued function 𝑓ሺ𝑡ሻ is given by 𝑓ᇱሺ𝑡ሻ ൌ 〈6𝑡, 4〉.  If 
𝑓ሺ0ሻ ൌ 〈2, 3〉 what is 𝑓ሺ2ሻ? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.   The position of a particle moving in the xy-plane is 
given by the parametric functions 𝑥ሺ𝑡ሻ and 𝑦ሺ𝑡ሻ, 
where 

ௗ௫

ௗ௧
ൌ cos 3𝑡 and 

ௗ௬

ௗ௧
ൌ sin 2𝑡.  The position 

of the particle is ሺ4,5ሻ at time 𝑡 ൌ 0.  What is the 
particle’s position vector 〈𝑥ሺ𝑡ሻ,𝑦ሺ𝑡ሻ〉? 

 
 

5.   Calculator active.  At time 𝑡 ൒ 0, a particle moving in the 𝑥𝑦-plane has a velocity vector given by 𝑣ሺ𝑡ሻ ൌ
〈1, 2ି௧

మ
〉.  If the particle is at point ሺ4, 5ሻ at time 𝑡 ൌ 0, how far is the particle from the origin at time 𝑡 ൌ 1? 
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