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Much of what we do this semester will involve vector quantities like position, velocity, 

acceleration, force and momentum.  Lack of comfort with vector operations can be an obstacle 

to learning these concepts.  The goal of this lesson is for you to refresh your vector skills so that 

your physics learning can go as smoothly as possible.  

Start here: 

https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_en.html 

The click twice on the “Explore 2D” icon.   

In the lower right part of the screen, there is a white box with vectors labeled a, b and c.  Drag 

vector a into the grid so that its tail is located at the origin and the vector is pointing into the 1st 

quadrant (both x and y positive).  When you do so, four quantities will appear in the box above 

the grid – the magnitude (or length) of the vector, the angle the vector makes with the 

horizontal (x) axis, the horizontal (x) component of the vector, and the vector’s vertical (y) 

component.   

Dig back into your memories of basic trigonometry and figure out how the x- and y-components 

are related to the magnitude of the vector and the angle.  

There isn’t much of the 2nd quadrant (x negative and y positive) shown in the simulation, but 

drag the head of vector a into the second quadrant.  Can you still use trigonometry to figure out 

the relationship between the magnitude and angle of the vector and the vector’s components?  

How about when the head of vector a is in the 3rd quadrant (both x and y negative)?  How 

about the 4th quadrant? 

Now leave the base of a at the origin and drag the head of a to x=20 and y=10.  Next, drag 

vector b out of the white box in the lower right part of the screen and place it anywhere in the 

grid.  Drag the head of b around so that it points directly in the –x direction (no y component) 

and has a length of 10.  Now add b to a (tail of b to head of a) and drag vector c from the white 

box and position it so that it is the sum of a and b (tail of a to head of b).  Do the x and y 

components of a and b add up to be the corresponding components of c? 

https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_en.html


 

Now we will subtract a from b.  Start by thinking of this as adding b to –a.  Now perform this 

operation. 

Now subtract 2b from a. 

For the next set of exercises, click on the “Lab” icon at the bottom of the screen.  You will need 

to drag three vectors out onto the grid.  It doesn’t matter their colors (there are only two colors 

– and yes it would be nicer if there were three). 

Set one of the vectors to be a = {5,10}, a second to be b = {0,15} and the third to be c = {20,0}.  

Use the PhET tool to perform these operations graphically, and then make sure your answers 

match what you would get simply performing the same operations component-by-component. 

a+b  b+c  c-2a  a-b  2a+b-c  

 

 


