
12.3 Videos Guide 
 
12.3a 

• Definitions of the dot product: Let 𝐚 = 〈𝑎!, 𝑎", 𝑎#〉 and 𝐛 = 〈𝑏!, 𝑏", 𝑏#〉 
o 𝐚 ∙ 𝐛 = 𝑎!𝑏! + 𝑎"𝑏" + 𝑎#𝑏# 

§ Exercise: 
Find the dot product 𝐚 ∙ 𝐛 of 𝐚 = 〈2,−4, 7〉 and 𝐛 = 〈− !

"
, 5, 13〉. 

o 𝐚 ∙ 𝐛 = |𝐚||𝐛| cos 𝜃, where 𝜃 is the angle between 𝐚 and 𝐛 
§ Exercise: 

Find the angle between 𝐚 and 𝐛 from the previous exercise. 
• Orthogonal vectors 

 If the angle between 𝐚 and 𝐛 is 𝜃 = 90°, then 𝐚 ∙ 𝐛 = 0 
 
12.3b 

• Direction cosines: let 𝛼, 𝛽, and 𝛾 be angles made between a vector 𝐚 = 〈𝑎!, 𝑎", 𝑎#〉 and 
the 𝑥-, 𝑦-, and 𝑧- axes, respectively 

o cos 𝛼 = $!
|𝐚|

 

o cos 𝛽 = $"
|𝐚|

 

o cos 𝛾 = $#
|𝐚|

 

 
12.3c 

• Scalar projection of 𝐛 onto 𝐚 
o comp𝐚𝐛 =

𝐚∙𝐛
|𝐚|

 

• Vector projection of 𝐛 onto 𝐚 
o proj𝐚𝐛 =

𝐚∙𝐛
|𝐚|"

𝐚 
 
12.3d 
Exercise: 

• Find the scalar and vector projections of 𝐛 onto 𝐚. 
𝐚 = 〈−1, 4, 8〉, 𝐛 = 〈12, 1, 2〉 


