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Problem 12-2) Let  𝑨𝑨 = |𝑨𝑨| cos 𝜃𝜃𝐴𝐴 𝒙𝒙� + |𝑨𝑨| sin𝜃𝜃𝐴𝐴 𝒚𝒚�  and  𝑩𝑩 = |𝑩𝑩| cos 𝜃𝜃𝐵𝐵 𝒙𝒙� + |𝑩𝑩| sin𝜃𝜃𝐵𝐵 𝒚𝒚�.  We 
will have 

 𝑨𝑨 × 𝑩𝑩 = �𝐴𝐴𝑥𝑥𝐵𝐵𝑦𝑦 − 𝐴𝐴𝑦𝑦𝐵𝐵𝑥𝑥�𝒛𝒛� = |𝑨𝑨| |𝑩𝑩|(cos𝜃𝜃𝐴𝐴 sin𝜃𝜃𝐵𝐵 − sin𝜃𝜃𝐴𝐴 cos𝜃𝜃𝐵𝐵)𝒛𝒛� 

 = |𝑨𝑨| |𝑩𝑩| sin(𝜃𝜃𝐵𝐵 − 𝜃𝜃𝐴𝐴) 𝒛𝒛�. 

Note that |𝑨𝑨| |𝑩𝑩| sin(𝜃𝜃𝐵𝐵 − 𝜃𝜃𝐴𝐴) is the area of the parallelogram, and 𝒛𝒛� is perpendicular to the 𝑥𝑥𝑥𝑥-
plane, which is the plane defined by 𝑨𝑨 and 𝑩𝑩. 
 


