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Flipping Physics Lecture Notes: 
 

Component, Unit, and R Position Vectors 
http://www.flippingphysics.com/component-unit-r-position.html 

 

Let’s begin with an initial velocity vector:  
We can break this vector into its components. 

 
But what does it mean that viy and vix are the components of ? 
 
It means that when we add these two components together, we get the original vector. 

In other words:  
And we can prove that using the Pythagorean Theorem and tangent. 

 

 
The way we express the vector using its components is using unit vectors. 

In other words:  
 

 are vectors with a magnitude of 1 unit in the x, y, and z directions respectively. This is why 
they are called “unit” vectors. 
 
To be absolutely clear, the following two expressions for initial velocity identify the same vector, one uses 
magnitude and direction, the other uses unit vectors. 

 
 
Let’s do a vector addition example using unit vectors. 
Example: Determine the resultant vector when adding A, B, and C together. 

 

 

 
 
Hopefully you can see that unit vectors can make vector addition 
much easier. 
 
Let’s do one more example, now using the position vector r. 
  



0381 Lecture Notes - Component, Unit, and R Position Vectors.docx page 2 of 2 

Example: What is the distance between the following two positions? 

  &   
 

We need to start by finding recognizing that:  

Therefore, what we need to solve for is:  

And then determine the magnitude of  and that will be the distance 
between the two positions. 
 
Therefore, we need to determine the components of both r position vectors. 
 

 

 
And now solve for : 
 

 

 

 
Notice this is the displacement vector of an object that moves from position 1 to position 2. Now, we need 
the magnitude of this displacement vector. 

 
This distance between position 1 and position 2 is 10.6 m. 
 
This r position vector is used to identify the location of an object in multiple dimensions. 

For example:  

And displacement is the change in position of an object:  
 
We are no longer only identifying the position and displacement of an object in just the x, y, or z directions 
independently, but rather, all three directions at the same time using the r position vector. 
 
Therefore, we identify the average and instantaneous velocities in all three directions at the same time as: 

  &   
 
And we identify the average and instantaneous accelerations in all three directions at the same time as: 

  &   
 
I know this does not look all that different from what we had before, however, realize we can now identify 
position, displacement, velocity, and acceleration, in 3 dimensions all at once, using unit vectors. 
 


