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Problem 1-11) Define the 𝑥𝑦-plane as the plane of the two vectors 𝑨𝑨 and 𝑩𝑩. Each vector has a 
magnitude and an orientation-angle in the 𝑥𝑦-plane, that is, 

 𝑨𝑨 = |𝑨𝑨|(cos𝜑𝐴 𝒙� + sin𝜑𝐴 𝒚�), 

 𝑩𝑩 = |𝑩𝑩|(cos𝜑𝐵 𝒙� + sin𝜑𝐵 𝒚�). 
Therefore, 

 𝑨𝑨 ∙ 𝑩𝑩 = 𝐴𝑥𝐵𝑥 + 𝐴𝑦𝐵𝑦 

 = |𝑨𝑨| |𝑩𝑩|(cos𝜑𝐴 cos𝜑𝐵 + sin𝜑𝐴 sin 𝜑𝐵) 

 = |𝑨𝑨| |𝑩𝑩| cos(𝜑𝐴 − 𝜑𝐵). 
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