
Section 10.3

Vector Valued Functions

Greg Kelly, Hanford High School, Richland, Washington



We can describe the position of a moving particle by a vector
in component form.  Vectors have a direction and magnitude.
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The length of the vector is 
called the magnitude and 
is denoted by 𝑟(𝑡)



PVA Problems in the Vector/Parametric World

Position Vector:  𝑥 𝑡 , 𝑦(𝑡) or 𝑥 𝑡 , 𝑦(𝑡)

Velocity Vector:

Slope of tangent line:

Object at rest: 

Speed:



PVA Problems in the Vector/Parametric World

Acceleration Vector:

Speeding up:

Slowing down:

Other key formulas:

Total Distance Traveled:

Final Position = Initial Position  + Displacement



Example 5:  Let the position of an object be given 
by the vector to the right:

3cos ,3sint t

a)  Find the velocity and acceleration vectors.

b)  Find the velocity, acceleration, speed and direction of motion 

at 𝑡 =
𝜋

4
.



Example 6: Given the position vector: 3 2 32 3 , 12− −t t t t

a)  Write the equation of the tangent when t = −1.



b) Find the coordinates of all points where the horizontal component 
of the velocity is zero.

Example 6: Given the position vector: 3 2 32 3 , 12− −t t t t



c) Find the total distance traveled on the interval [0,2].

Example 6: Given the position vector: 3 2 32 3 , 12− −t t t t



d) For what value(s) of t is the object at rest, if any?

Example 6: Given the position vector: 3 2 32 3 , 12− −t t t t



Example 9:  
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a) Find the acceleration vector and speed at t = 2.

b) (Calculator) Find the total distance traveled from t = 0 to t = 2.
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c) If x(3) = −4, find the x – coordinate of the object at t = 6.

d) Describe the motion of the object as t increases without bound.



Classwork:

AP Packet #30, 32

Homework:

AP Packet #23 - 31


