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CE 2010 Handout #8  
 Sections 4.3-4.4 (Exam #1) 


 


 


Learning Objectives 


 Explain the cross product. 


 Apply the cross product to determine 3D moments. 


 
 
Cross Product 


 Method for finding _____________ using position vectors and force vectors. 


 A crossed with B gets C → A x B = C 


 


 Magnitude of C is _____________________ 


 Direction of C is found using the right hand rule. C is ___________________ to the plane 


containing A and B. 


  


Cross Product Laws of Operation 


 Not commutative. A x B ≠ B x A. Instead, A x B = __________ 


 a(A x B) = aA x B = A x aB = (A x B)a 


 Is distributive: A x (B + D) = A x B + A x D 


 


Moments with Vectors 


 _________________________, where MO is the moment about point or axis O, r is the position 


vector from O through any point that F pass through, and F is a force. 


 MO magnitude is rFsin = Frsin = Fd. 


 MO direction is ____________________ to plane containing r and F. 


 


Crossing Cartesian Unit Vectors: 


 


 i x i = _____    i x j = _____   i x k = _____  


 j x i = _____    j x j = _____   j x k = _____ 


 k x i = _____    k x j = _____   k x k = _____ 
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3D Moments using the Cross Product 
 
A x B = (Axi + Ayj + Azk) x (Bxi + Byj + Bzk) 


 


          = AxBx(i x i) + AxBy(i x j) + AxBz (i x k) + AyBx(j x i) + AyBy(j x j) + AyBz(j x k)  


 + AzBx(k x i) +  AzBy(k x j) + AzBz(k x k) 


 


 = (AyBz - AzBy)i  + (AzBx - AxBz)j + (AxBy - AyBx)k   


For a moment application, where MO = r x F,  


MO = (rxi + ryj + rzk) x (Fxi + Fyj + Fzk) =  (ryFz - rzFy)i  + (rzFx - rxFz)j + (rxFy - ryFx)k 


 


The same result is obtained by finding the determinant of a 3 x 3 __________________. 


 


Method for Finding the Determinant: 


 


 


 


Ex #1 Determine the moment of the force F at A about point P. 
Express the result as a Cartesian vector. 
 


 


 


 


 


 


 


 


 


 


 


Varignon’s Theorem 


 


 


Note: This only applies when multiple forces are applied at the __________  _____________. 
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