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14-2  The Scalar (Dot) Product in 
3D
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Let                               and                             ,  
then
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Special Cases
If             , then

If            , then

 If              , then 
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This is the largest possible value 

of the dot product.

Special Cases Of Dot Products

 If           , then If             , then
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This is the smallest possible 

value of the dot product.

      If           , then
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Ex1.  Find the angle between                                     
and 
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Ex2.  Consider the unit cube ABCDEFGH.  Let O be the 
point where the 4 diagonals meet.

Find:  
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Ex3.  A(4,5,-2), B(7,9,-3), C(6,4,0).  Show that

                     is a right triangle and find its 
area. 
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Work
When a force acts to move an object, we say that Work was 
done on the object by the Force.

        Force vector applied to the object/system.

        Component of Force in the direc�on of movement.

       Displacement vector.

       Distance the system is displaced.

       Angle between the displacement and the force.
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Direc�on Cosines
The angles     ,     , and      that the vector makes with the 
unit coordinate vectors are called direc�on angles of      
an              ,           , and             are called the direc�on 
cosines.   
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Remember from basic triangle trig:

So, in this case, we have:

Taking the magnitude of both sides, we have:
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Ex4.  Find the direc�on cosines for the vector     v = 12i 
– 5j + 13k and then approximate    the direc�on angles 
to the nearest degree.
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