Chapter Two:     Forces

Vector Components

      Vectors are added by the head to tail method. As shown below the vectors V a and V b add to give V 3.

If we choose directions a-a along V a and b-b along V b then we define the following 

            V a is the vector component of V 3 along line a-a

            V b is the vector component of V 3 along line b-b

Generally, two vectors added together to get a third vector are called components of the resultant (or third) vector.

      Usually the vector V 3 and directions a-a and b-b are given and your job is to find V a and V b as in the figure below.


To do this you add two vectors head to tail (one in the a-a direction and one in b-b direction) to form the triangle shown in the first figure. You then use the law of sines or law of cosines to find the magnitude of V a and V b
Vector Projections

      Consider the same vector V 3, and directions a-a and b-b as above. Now drop a perpendicular from the tip of V 3 to the lines a-a and b-b as shown.


The scalar distances Pa and Pb are called the projections of V 3 in the a-a and b-b directions.

            Pa - the scalar projection of V 3 in the a-a direction

            Pb - the scalar projection of V 3 in the b-b direction

      If a-a and b-b are not perpendicular to each other then Pa and | V a | are not equal, the same is true for Pb and | V b |. If a-a and b-b are perpendicular, the scalar projections and vector components are of equal length.

Rectangular Components (Two-Dimensions)

      If the directions above for a-a and b-b are taken to be horizontal x and vertical y then one obtains the rectangular components of a vector F as shown.


The vectors F x and F y add head to tail to obtain F.
F x, F y – rectangular components of F
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      Using the unit vectors i and j in the x and y directions you can write F x and F y as 

F x  =  Fx i         F y  =  Fy j           F  =  Fn
where n is a unit vector in the direction of F. It should be clear to you that

n  =  cos(i  + sin(j
Vector Addition Using Rectangular Components

      If two vectors F and Q are each expressed in their rectangular components as 

F = Fx i + Fy j             Q = Qx i + Qy j
then the sum (or resultant) can also be found as 

R = F + Q =( Fx i + Fy j) +  (Qx i + Qy j) = (Fx + Qx)i +(Fy + Qy)j

Rx = Fx + Qx          Ry = Fy + Qy 

Knowing Rx and Ry allows the magnitude and direction of R to be found.
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