
MATH 21200 section 12.3 The Dot Product Page 1 

Theorem 1 – Angle Between Two Vectors 
The angle θ  between two nonzero vectors 1 2 3, ,u u u u= =u K  and 1 2 3, ,v v v v= =v K  is given by 
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Definition 
The dot product  (“  dot u v=u v K Ki i u=u K v=v K ”) of vectors 1 2 3, ,u u u u= =u K  and 1 2 3, ,v v v v= =v K  is the 
scalar 
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The dot product of two vectors  and u=u K v=v K  is given by cos or cosu v u vθ θ= =u v u v K K K Ki i . 
 
Orthogonal Vectors 
 
Definition  Vectors  and u=u K v=v K  are orthogonal if 0u v= =u v K Ki i  
 
Dot Product Properties and Vector Projections 
 
Properties of the Dot Product 
If , ,  be vectors and  a scalar, then u=u K v=v K w=w K c
 
1.     u v=u v v ui i v u=K K K Ki i  
2.   ( ) ( ) ( )c c c= =u v u v u vi i i ( ) ( ) ( )cu v u cv c u v= =K K K K K Ki i i  
3.   ( )+ = +u v w u v u wi i i ( )u v w u v u w+ = +K K K K K K Ki i i  

4. 2=u u ui     2u u u=K K Ki  

5.     0 00=0 ui u =
K Ki  

 
The vector projection of  onto  is the vector u=u K v=v K
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The scalar component of  in the direction of u=u K v=v K  is the scalar 
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Work Definition 
The work done by a constant force  acting through a displacement F=F
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