Vector Components


Something Else to Think About:  Given the following vectors, we can (and did) use a ruler and protractor to measure their magnitudes and their directions.  We can also, in the case of these vectors, which are conveniently placed on a grid, tell how far north/south and west/east each vector “goes”.  Look at vector A, for example: using the scale, we can easily tell that vector a is 5.0 m/s EAST, and 3 m/s NORTH.  On the figure, I labeled two vectors: Ax is a vector that is 5.0 m/s EAST,and Ay is a vector that is 3 m/s NORTH.  If you look carefully, you will see that vectors Ax + Ay = A

Ax and Ay are called components of vector A.

Ax is the _______________ component, and Ay is the ________________ component of A.
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· On the figure above, DRAW and LABEL the components of vectors B – G
· Indicate the magnitude and direction for the components of each vector below:
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That was pretty easy.  Unfortunately, our world isn’t often set against a grid.  Finding the components of most vectors will require a little bit of calculation.    

Calculating Vector Components
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Tiana walks 5.00 km along a bearing of 30.0 degrees North of East.  What if I want to know exactly how far north she has walked, and how far west?  I can draw the scenario, and I can recognize that the 5.00 km is actually a hypotenuse of a triangle having two legs – one leg pointing eastward, and one leg pointing northward:

We can use trigonometric functions to solve for how far east and how far north Tiana walked:

We know that the sine of an angle is equal to the opposite leg over the hypotenuse, and the cosine of an angle is equal to the adjacent leg over the hypotenuse:  


[image: image1.wmf]hyp

opp

θ

 

sin

=

                   
[image: image2.wmf]hyp

adj

θ

 

cos

=

     

          Therefore,                       
[image: image3.wmf]km

 

5.00

opp

(30.0

 

sin

=

°

)

   and    
[image: image4.wmf]km

 

5.00

adj

(30.0

 

cos

=

°

)


And finally, 
[image: image5.wmf]leg

 

opposite

))

(30.0

 

(sin

 

x

 

km

 

5.00

=

°

    and 
[image: image6.wmf]leg

 

adjacent

))

(30.0

 

(cos

 

x

 

km

 

5.00

=

°


The opposite leg is 2.50 km, NORTH, and the adjacent leg is 4.33 km, EAST.

Component Vectors

[image: image10.emf]We call these vectors the components of Tiana’s 5.00 km displacement.  
We can solve for the components of any vector, vector A for example, by using the following equations:


Ax = A cos (
Ay = A sin (
Practice: Find the components of the following vectors.  Make sure to include directions.
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