
Class discussion:   1 February 2019 

Vector-valued functions:   limits, domain, 

derivative, integral  

1.  Find the domain of each of the following vector valued functions. 

 
 

2. Find the following limits 

 

3. Sketch the curve with the given vector equation. Indicate with an arrow the direction in 
which increases. 

 

(a)  r(t) = (sin t, t) 

(b) r(t) = (t2 – 1, t) 

(c) r(t) = (t, 2 – t, 2t) 

 



4. Find a vector equation and parametric equations for the line segment that joins P to Q. 

 

5. Match the parametric equations with the graphs (labeled I–VI). Give reasons for your 

choices. 

. 

 

 

 



6.  

 
 

7.  

 

 
 

8.  

 

9. Let r(t) be the position of a particle in the xy-plane at time t.  Find an equation in x and y 

whose graph is the path of the particle.  Then find the particle’s velocity and acceleration vectors 

at the given time t.  Also find the speed of the particle at time t.  Write the particle’s velocity at 

that time as the product of its speed and direction. 

(a)   r(t) = (cos 2t) i + 3sin(2t) j, t = 0 

(b)   r(t) = et i + 3e2t j at time t = 0. 

(c)   r(t) = (t – sin t) i + (1 – cos t) j,  t = /6.  (This is a cycloid.) 

 

 

10. Let r(t) be the position of a particle in R3 at time t.  Find the particle’s velocity and 

acceleration vectors at the given time t.  Also find the speed of the particle at time t.  Write the 

particle’s velocity at that time as the product of its speed and direction. 

(a)   r(t) = (t + 1) i + (t2 – 1) j + 2t k,  t = 1 

(b)   r(t) = (sec t) i + (tan t) j + (4/3)t k,  t = /6 

 

11.   For each of the following:

 

 
 



 
 

14.  Find the unit tangent vector T(t) at the point with the given value of the parameter t . 

 
15.  

 
16.  

 
 

 

 

 


