ANGULAR MOMENTUM DUE TO wx(t) AND wy(t) :





From the previous Chapter, we have :





	HT	=   � EMBED Equation.2  ��� Hi





		=    HT1   +   HT2   +    HT3





where :





	HT1   =   � EMBED Equation.2  ��� mi * (ri)2  *  � EMBED Equation.2  ��� * ez





	HT2   =   � EMBED Equation.2  ��� mi * (ri)2  * wz(t) * ez





	HT3   =   � EMBED Equation.2  ��� mi * (ri)2  * (wy(t) * cos qi  -  wx(t) * sin qi) * eqi





Our discussion here shall concentrate on HT3 , as we have already discussed  HT1  & HT2 in the previous Chapter.








We then expand the HT3 equation using :





	eqi   =   - sin qi ex   +   cos qi ey





therefore,





	HT3   =   � EMBED Equation.2  ��� mi * (ri)2  * (wy(t) * cos qi  -  wx(t) * sin qi) * eqi








=	� EMBED Equation.2  ��� mi * (ri)2  * (wy(t) * cos qi  -  wx(t) * sin qi) * (- sin qi ex   +   cos qi ey )





=	 � EMBED Equation.2  ��� mi * (ri)2  * � EMBED Equation.2  ���





=	-   wy(t) * � EMBED Equation.2  ��� mi * (ri)2  *cos qi *sin qi *ex 





	+   wy(t) * � EMBED Equation.2  ��� mi * (ri)2  *cos qi *cos qi *ey 





	+   wx(t) * � EMBED Equation.2  ��� mi * (ri)2  *sin qi *sin qi *ex 





	-   wx(t) * � EMBED Equation.2  ��� mi * (ri)2  *cos qi *sin qi *ey 





Let us now define the Moments Of Inertia as follows :





	IXX   =   � EMBED Equation.2  ��� mi * (ri)2  *sin qi *sin qi





	IYY   =   � EMBED Equation.2  ��� mi * (ri)2  *cos qi *cos qi





	IXY   =   IYX   =   -� EMBED Equation.2  ��� mi * (ri)2  *cos qi *sin qi





where :





a)	The angular momentum in the ex direction caused by wx(t) in the ex direction is


	given by :





		wx(t) * IXX








b)	The angular momentum in the ex direction caused by wy(t) in the ey direction is


	given by :





		wy(t) * IXY





c)	The angular momentum in the ey direction caused by wx(t) in the ex direction is


	given by :





		wx(t) * IYX





�
d)	The angular momentum in the ey direction caused by wy(t) in the ey direction is


	given by :





		wy(t) * IYY


 





Therefore :





	HT3	=	+   wy(t) * IXY *ex 





			+   wy(t) * IYY *ey 





			+   wx(t) * IXX *ex





			+   wx(t) * IYX *ey





or re-arranging,





	HT3	=	+   wx(t) * IXX *ex   +   wy(t) * IXY *ex





			+   wx(t) * IYX *ey   +   wy(t) * IYY *ey





Thus, remembering that  :





	xi   =   ri * cos qi





	yi   =   ri * sin qi





Therefore,





	IXX   =   � EMBED Equation.2  ��� mi * (yi)2





	IYY   =   � EMBED Equation.2  ��� mi * (xi)2�	IXY   =   IYX   =   -� EMBED Equation.2  ��� mi * xi  * yi





which are the usual/general formula for the calculating the Moments Of Inertia 
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