ROTATION AS A ‘PLANE’ RIGID BODY :





Let us now investigate the Rotational Effects of a Rigid-Body of three Point-Masses of m1, m2,  and m3, respectively, such that :





	r1, r2, r3, are constant and q1, q2, q3 are constant,





so that :





	� EMBED Equation.2  ���r1   =   � EMBED Equation.2  ���r2   =   � EMBED Equation.2  ���r3   =   0





and,





	� EMBED Equation.2  ���q1   =   � EMBED Equation.2  ���q2   =   � EMBED Equation.2  ���q3   =  0.





 Therfore,





	IX, IY, IZ  are constants and l (t)   =   � EMBED Equation.2  ��� is also a constant.





	HZ-EXTRA  is zero since q1, q2, q3 are constants, and � EMBED Equation.2  ���q1, � EMBED Equation.2  ���q2, � EMBED Equation.2  ���q3 are zeros.	








Therefore, the Rotation Equation from the previous Chapter :





� EMBED Equation.2  ���   =   - � EMBED Equation.2  ���*� EMBED Equation.2  ���IZ * � EMBED Equation.2  ���  +  � EMBED Equation.2  ���* � EMBED Equation.2  ���*� EMBED Equation.2  ���  +  � EMBED Equation.2  ���








		- � EMBED Equation.2  ���* HZ-EXTRA * � EMBED Equation.2  ���   -   � EMBED Equation.2  ���   





�
becomes :





� EMBED Equation.2  ���   =   � EMBED Equation.2  ���








We note here that this can also be rewritten as :





� EMBED Equation.2  ���WTP(t)    =   � EMBED Equation.2  ���� EMBED Equation.2  ���








	        =   � EMBED Equation.2  ���� EMBED Equation.2  ���





We then set up :





�


	wq(t)   =   wq(t) * eqp			(with  wq(t) � EMBED Equation.2  ���  0)





(if  wq(t)  <  0, we can always adjust  qq by adding  P  to it to make wq(t) � EMBED Equation.2  ���  0)


 


such that :





	wq(t)   =   wXP(t) * exp   +    wYP(t) * eyp 








We have, therefore, set up :





	eqp   =   cos qq exp   +   sin qq eyp





	esp   =  - sin qq exp   +   cos qq eyp





such that :





	wq(t)   =   wq(t) * eqp


 


		=    wq(t) * ( cos qq * exp   +   sin qq* eyp )





		=    wq(t) * cos qq* exp   +   wq(t) * sin qq* eyp





But





	wq(t)	=   wXP(t) * exp   +    wYP(t) * eyp





yielding :





	wXP(t)   =   wq(t) * cos qq





	wYP(t)   =   wq(t) * sin qq





�
Let us now define a set of orthogonal Unit Vectors,  eHU and eHV in the exp/eyp plane as follows :





�


We then set up HU , the component of  HT  in the exp\eyp plane, as follows :





	HU   =   HU(t) * eHU			(with  HU(t) � EMBED Equation.2  ���  0)





(if  HU(t)  <  0, we can always adjust  qHU by adding  P  to it to make HU(t) � EMBED Equation.2  ���  0)





such that :





	HU   =   HXP   +   HYP





	        =   HXP * exp    +    HYP * eyp





We have, therefore, set up :





	eHU   =   cos qHU * exp   +   sin qHU * eyp





	eHV   =   -sin qHU * exp   +   cos qHU * eyp





Therefore,





	HU   =	 HU(t) * (cos qHU * exp   +   sin qHU * eyp )





	        =	 HU(t) * cos qHU * exp   +    HU(t) * sin qHU * eyp





�
But the component of the Angular Momentum in the exp/eyp plane is given by :





	HU   =   HXP * exp    +    HYP * eyp 





	        =   IX * wXP(t) * exp   +    IY * wYP(t) * eyp





	        =   IX * wq(t) * cos qq * exp   +    IY * wq(t) * sin qq * eyp





Therefore, equating the component in the exp, eyp directions, respectively, yields :





	HU(t) * cos qHU   =   IX * wq(t) * cos qq





	HU(t) * sin qHU   =    IY * wq(t) * sin qq





Thus,





	qHU   =   arctan � EMBED Equation.2  ���





	        =   arctan � EMBED Equation.2  ���








	        =   arctan � EMBED Equation.2  ���� EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���





Therefore, substituting,





	IX   =   � EMBED Equation.2  ��� * IZ     and	 IY  =   � EMBED Equation.2  ��� * IZ





we have :





	qHU   =   arctan � EMBED Equation.2  ���� EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���





	        =   arctan � EMBED Equation.2  ���� EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���





�
We note here that for the special cases, where  qHU  -  qq  =  0:





a)	if  qq  =  0, then  qHU  =  0,		(wq(t) is in the exp direction)





b)	if  qq =  P/2, then  qHU  =  P/2,	(wq(t) is in the eyp direction)   and





c)	if  l  =  0, then qHU  =  qq.	(i.e. IX = IY and every direction on the exp/eyp plane


					       is a Principle Direction)





Therefore, differentiating the above equation yields : 





        � EMBED Equation.2  ���qHU	=    � EMBED Equation.2  ���(arctan � EMBED Equation.2  ���� EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���)





	=   � EMBED Equation.2  ��� * � EMBED Equation.2  ��� � EMBED Equation.2  ���� EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���





	=   � EMBED Equation.2  ��� * � EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���* � EMBED Equation.2  ���qq





	=   � EMBED Equation.2  ��� * � EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���* � EMBED Equation.2  ���qq





	=   � EMBED Equation.2  ��� *  � EMBED Equation.2  ���qq





	=   � EMBED Equation.2  ��� *  � EMBED Equation.2  ���qq


or,





	� EMBED Equation.2  ���qHU   =   � EMBED Equation.2  ��� *  � EMBED Equation.2  ���qq 





�
and we also have :





	(HU)2   =   HXP2   +   HYP2





		=   (IX * wq(t) * cos qq)2   +   (IY * wq(t) * sin qq)2





		=   (wq(t))2 * [(IX * cos qq)2   +   (IY * sin qq)2]





Therefore, substituting in values for IX and IY yields :





(HU)2   =   (wq(t))2 * [(IX * cos qq)2   +   (IY * sin qq)2]





	=   (wq(t))2 * [(� EMBED Equation.2  ��� * IZ * cos qq)2   +   (� EMBED Equation.2  ��� * IZ * sin qq)2]





	=   (wq(t))2 * (IZ)2 *  [(� EMBED Equation.2  ���* cos2 qq) +   (� EMBED Equation.2  ���* sin2 qq)]





	=   (wq(t))2 * (IZ)2 *  [� EMBED Equation.2  ���* (cos2 qq + sin2 qq)   +   � EMBED Equation.2  ���*(cos2 qq - sin2 qq)]





Therefore,





	(HU)2   =   (wq(t))2 * (IZ)2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]





These then set up the relations between  HU , qHU  and  wq(t) , qq , which will be help us solve the differential equation later in the Chapter








But now let us look more closely at the relation between   HU  and HZP first.





Let us now set up another co-ordinate system based on the Angular Momentum, HT, being constant such that :





	HT   = HT * eHT





where   HT  is a positive scalar constant and  eHT  is a fixed Unit Vector is the 3-Dimensional Space.





Let us now set up two arbitary, but fixed Unit Vectors, eHa and eHb , so that they are in the plane orthogonal to eHT.


.�





Thus, eHa, eHb, and eHT  together form a set of basis for the 3-Dimensional Space.


(this set of basis is non-moving and non-rotating).





Let us now define a unit vector eHZ, such that eHZ  =  ezp  and the component of the Angular Momentum Direction in the ezp direction is given by :





	HZP   =   HZP(t) * eHZ		( HZP(t) can be negative if wzp(t) is negative)				





Since :





	HT   =   HXP   +   HYP   +   HZP 





	        =   HU   +   HV   +   HZP





But  HV   =   0   because HU  is the component of  HT  in the exp/eyp plane, therefore HV, being the component of  HT  in the exp/eyp plane orthogonal to HU, is zero. (or null vector)





(see above on the setting up of HU)





Thus,





	HT   =   HU   +   HZP





�
or





	HT * eHT   =    HU(t) * eHU   +   HZP(t) * eHZ





In general, for  HU(t)  not equal to zero and  HZ(t)  not equal to zero, eHT is in the eHU/eHZ plane.





Therefore we set up a Unit Vector eHA in the eHU/eHZ   plane, with  eHA  orthogonal  eHT, as follows :





�





(Actually we set up  eHB  =  eHV  where  eHV  =  eHZ  X  eHU,  and set  eHA  =  eHB  X  eHT.)








We note that in this set up, HT is constant such that  :





	HU   =   HT * sin gHT





	HZP   =    HT * cos gHT





and





	HT2   =   HU2   +   HZP2





where HU is positive as we have previously defined, but  gHT  can be in the range of  0� EMBED Equation.2  ��� gHT 


� EMBED Equation.2  ��� P/2,  or   P/2� EMBED Equation.2  ��� gHT� EMBED Equation.2  ��� P, depending on whether HZP is positive, or negative, respectively.





�
Therefore :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Therefore,





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





and:





	� EMBED Equation.2  ���� EMBED Equation.2  ���   =   +   (� EMBED Equation.2  ���gHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





			+   � EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





		      =   +   (� EMBED Equation.2  ���gHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





			+   � EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





		=   +   (� EMBED Equation.2  ���gHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





			+   � EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���








We now look at the rotation of the  eHZ/eHU  plane (same as the eHT/eHA plane) about the eHT  axis and set up the angle  fHT(t)  as follows :





�


Therefore, we have :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Therefore,





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





and :





	� EMBED Equation.2  ���� EMBED Equation.2  ���   =   (� EMBED Equation.2  ���fHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���








		=   (� EMBED Equation.2  ���fHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���








		=   (� EMBED Equation.2  ���fHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





Therefore, substituting the above in the equation from above :





	� EMBED Equation.2  ���� EMBED Equation.2  ���   =   +   (� EMBED Equation.2  ���gHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





			+   � EMBED Equation.2  ���*� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���








	=   +   (� EMBED Equation.2  ���gHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





	     +   � EMBED Equation.2  ���* (� EMBED Equation.2  ���fHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





	=   +   (� EMBED Equation.2  ���gHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





	     +    (� EMBED Equation.2  ���fHT) *� EMBED Equation.2  ��� � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





	=   +   (� EMBED Equation.2  ���gHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





	     +    (� EMBED Equation.2  ���fHT) *� EMBED Equation.2  ���� EMBED Equation.2  ���





Therefore,





	� EMBED Equation.2  ���� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





This then give us a perspective of the rotating reference frame� EMBED Equation.2  ���, relative to the 





non-moving/non-rotating reference frame� EMBED Equation.2  ���.








We will come back to this equation, in the next chapter,  after we have solved the differential equation for  � EMBED Equation.2  ���WTP(t)  in the local rotating reference frame  � EMBED Equation.2  ���.








�
Let us now re-look at the differential equation for the Rigid-Body of three Point-Masses of m1, m2, and m3 :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���





or re-written as :





	� EMBED Equation.2  ���WTP(t)    =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	        =   � EMBED Equation.2  ���� EMBED Equation.2  ���








Now, noting that the Angular Momentum is constant, we set up  HT  in the Rotating Reference Frame co-ordinates � EMBED Equation.2  ���:





	HT   =   HT * eHT





	       =   HXP   +   HYP   +   HZP





	       =   HXP * exp   +   HYP * eyp   +   HZP * ezp





	       =   IX * wXP(t) * exp   +    IY * wYP(t) * eyp   +    (IZ * wZP(t) + HZ-EXTRA)* ezp








But   HZ-EXTRA = 0  for a Rigid Body, therefore,





	HT * eHT   =   IX * wXP(t) * exp   +    IY * wYP(t) * eyp   +    IZ * wZP(t) * ezp





�
Therefore,





	(HT)2   =   (IX * wXP(t))2   +    (IY * wYP(t))2  +   (IZ * wZP(t))2





and


	eHT   =   � EMBED Equation.2  ��� * [IX * wXP(t) * exp   +    IY * wYP(t) * eyp   +    IZ * wZP(t) * ezp]


 


Therefore, substituting values for  IX  and  IY  in terms of  IZ,  yields :





	(HT)2   =   (� EMBED Equation.2  ���)2 * (IZ)2 * (wXP(t))2   +   (� EMBED Equation.2  ���)2 * (IZ)2 * (wYP(t))2


			   +   (IZ)2 * (wZP(t))2





and





	eHT   =   � EMBED Equation.2  ��� * [� EMBED Equation.2  ��� * IZ * wXP(t) * exp   +    � EMBED Equation.2  ��� * IZ * wYP(t) * eyp


			   +    IZ * wZP(t) * ezp]





Thus,





	(HT)2   =   (IZ)2 * [(� EMBED Equation.2  ���)2 * (wXP(t))2   +   (� EMBED Equation.2  ���)2 * (wYP(t))2   + (wZP(t))2]





and





	eHT   =   � EMBED Equation.2  ��� * [� EMBED Equation.2  ��� * wXP(t) * exp   +    � EMBED Equation.2  ��� * wYP(t) * eyp   + wZP(t) * ezp]





We see that the first of these two equations is of the form :





	Constant   =   A * x2   +   B * y2   +  C * z2





We see that if we put the first equation on a graph with  (wXP(t))2  on one Axis,  (wYP(t))2  on the 2nd Axis, and  (wZP(t))2  on the 3rd Axis, the equation would yield a plane.








�
From the second of these two equations yields :





	� EMBED Equation.2  ���� EMBED Equation.2  ��� DOT   eHT





=	� EMBED Equation.2  ���� EMBED Equation.2  ���   DOT


	� EMBED Equation.2  ��� * [� EMBED Equation.2  ��� * wXP(t) * exp   +    � EMBED Equation.2  ��� * wYP(t) * eyp   + wZP(t) * ezp]





=	0





But,  the original differential equation for the Plane Rigid Body reads :





� EMBED Equation.2  ���WTP(t)    =   � EMBED Equation.2  ���� EMBED Equation.2  ���








	        =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Therefore,





	� EMBED Equation.2  ���WTP(t)   DOT   eHT   =   0





Since  eHT   is a fixed direction in 3-Dimensional Space, and  � EMBED Equation.2  ���WTP(t)  has a zero component in this direction, the component of  WTP(t) in this direction is constant, such that :





	WTP(t)   DOT   eHT   =   constant,





with the value of this constant being determined by the initial conditions.








�
Therefore,





constant   =	[wXP(t) * exp   +    wYP(t) * eyp   + wZP(t) * ezp]   DOT





		� EMBED Equation.2  ��� * [� EMBED Equation.2  ��� * wXP(t) * exp   +    � EMBED Equation.2  ��� * wYP(t) * eyp   + wZP(t) * ezp]





or,





constant   =   � EMBED Equation.2  ��� * [� EMBED Equation.2  ��� * (wXP(t))2   +    � EMBED Equation.2  ��� * (wYP(t))2   + (wZP(t))2]








Again, if we put this equation on a graph with  (wXP(t))2  on one Axis,  (wYP(t))2  on the 2nd Axis, and  (wZP(t))2  on the 3rd Axis, the equation would also yield a plane.





And this second plane would intersect the first plane, the interesection being a line.





And this line is a solution to the differential equtaion.





(there does not seem to be any possibility of parallel planes since the ratio for the co-efficients for the two equations for the two planes are :





	[ (� EMBED Equation.2  ���)2   :    (� EMBED Equation.2  ���)2   :   1 ]       and       [� EMBED Equation.2  ���: � EMBED Equation.2  ���:   1 ]	,





respectively, cannot be the same for any value of  l,  -1 <= l  <= 1.)








We will now move away from graphic solutions and put this in a more formal manner as follows :





we note that we have already set up :





	wXP(t)   =   wq(t) * cos qq





	wYP(t)   =   wq(t) * sin qq





and	(wq(t) )2   =   (wXP(t) )2   +   (wYP(t))2





�
Therefore,





	� EMBED Equation.2  ���wXP(t)   =   � EMBED Equation.2  ���wq(t) * cos qq    -   wq(t) * sin qq *� EMBED Equation.2  ��� qq





	� EMBED Equation.2  ���wYP(t)   =   � EMBED Equation.2  ���wq(t) * sin qq    +   wq(t) * cos qq *� EMBED Equation.2  ��� qq





Therefore, noting that the original Differential Equation :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���





can be re-written as :





	� EMBED Equation.2  ���wXP(t)   =   - wYP(t) * wZP(t)





	� EMBED Equation.2  ���wYP(t)   =   + wXP(t) * wZP(t)





	� EMBED Equation.2  ���wZP(t)   =   + l * wXP(t) * wYP(t)





Therefore, substituting and regrouping yields :





	� EMBED Equation.2  ���wq(t) * cos qq    -   wq(t) * sin qq *� EMBED Equation.2  ��� qq   =   - wq(t) * sin qq* wZP(t)





	� EMBED Equation.2  ���wq(t) * sin qq    +   wq(t) * cos qq *� EMBED Equation.2  ��� qq   =    + wq(t) * cos qq* wZP(t)





	� EMBED Equation.2  ���wZP(t)   =   + l  * wq(t) * cos qq * wq(t) * sin qq





�
Re-writing then yields :





	� EMBED Equation.2  ���wq(t) * cos qq   =   wq(t) * sin qq *� EMBED Equation.2  ��� qq   -   wq(t) * sin qq* wZP(t)





	� EMBED Equation.2  ���wq(t) * sin qq    =   - wq(t) * cos qq *� EMBED Equation.2  ��� qq   +   wq(t) * cos qq* wZP(t)





	� EMBED Equation.2  ���wZP(t)   =   + l  * (wq(t))2 * cos qq * sin qq








Therefore, multiply the 1st equation by  cos qq  and the 2nd equation by  sin qq yields :








� EMBED Equation.2  ���wq(t) * cos2 qq   =   wq(t) * cos qq * sin qq *� EMBED Equation.2  ��� qq   -   wq(t) * cos qq * sin qq* wZP(t)





� EMBED Equation.2  ���wq(t) * sin2 qq    =   - wq(t) * cos qq * sin qq *� EMBED Equation.2  ��� qq   +   wq(t) * cos qq* sin qq * wZP(t)








Therefore, adding the 2 equations together yields :





	� EMBED Equation.2  ���wq(t) * cos2 qq   +   � EMBED Equation.2  ���wq(t) * sin2 qq    =    0





noting that  cos2 qq  + sin2 qq  =  1, we have :





	� EMBED Equation.2  ���wq(t)    =    0





Therefore,





	wq(t)    =    constant





Thus, the left-half of the 3rd equation is purely a function of  qq, i.e. :





	� EMBED Equation.2  ���wZP(t)   =   + l  * (wq(t))2 * cos qq * sin qq





		 =   + � EMBED Equation.2  ��� * l  * (wq(t))2 * sin 2*qq





We have, from above,





	 HT * eHT   =    HU(t) * eHU   +   HZP(t) * eHZ





and





	(HT)2    =    (HU(t) )2   +   (HZP(t) )2





where


	(HU)2   =   (wq(t))2 * (IZ)2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]





Therefore,





	(HZP)2    =    (HT)2    -    (HU)2





expanding yields :





	(IZ)2 * (wZP(t))2   =   (HT)2    -   (wq(t))2 * (IZ)2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]





Therefore,





	 (wZP(t))2   =   � EMBED Equation.2  ���    -   (wq(t))2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]





or,





	 wZP(t)    =   � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���    -   (wq(t))2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]� EMBED Equation.2  ���








Therefore,


	� EMBED Equation.2  ���wZP(t)    =   � EMBED Equation.2  ���� EMBED Equation.2  ��� * � EMBED Equation.2  ���� EMBED Equation.2  ���    -   (wq(t))2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]� EMBED Equation.2  ���





			* (wq(t))2 * � EMBED Equation.2  ���* sin 2*qq*� EMBED Equation.2  ���(2*qq)





but from above, we have :





	� EMBED Equation.2  ���wZP(t)   =   + � EMBED Equation.2  ��� * l  * (wq(t))2 * sin 2*qq





Therefore, equating the two equation yields :





	� EMBED Equation.2  ���� EMBED Equation.2  ��� * � EMBED Equation.2  ���� EMBED Equation.2  ���    -   (wq(t))2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]� EMBED Equation.2  ��� 


		* (wq(t))2 * � EMBED Equation.2  ���* sin 2*qq*� EMBED Equation.2  ���(2*qq)


=	+ � EMBED Equation.2  ��� * l  * (wq(t))2 * sin 2*qq





Therefore,





� EMBED Equation.2  ���(2*qq)   =  � EMBED Equation.2  ���� EMBED Equation.2  ��� * � EMBED Equation.2  ���� EMBED Equation.2  ���    -   (wq(t))2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]� EMBED Equation.2  ���





� EMBED Equation.2  ���qq   =  � EMBED Equation.2  ���� EMBED Equation.2  ��� * � EMBED Equation.2  ���� EMBED Equation.2  ���    -   (wq(t))2 *  [� EMBED Equation.2  ���  +   � EMBED Equation.2  ���* cos 2*qq]� EMBED Equation.2  ���





We note here that this equation may be :





a)	solved to a high degree of accuracy using numerical methods,





b)	coverted to a Rational Function Of Trignometric Functions by setting :





	cos x   =   � EMBED Equation.2  ���,	sin x   =   � EMBED Equation.2  ���,	and	dx   =   � EMBED Equation.2  ���dy





	where    y   =   tan � EMBED Equation.2  ���





	and solved accordingly.








But please also note that this differential equation is presented in an another format in the Chapter on ‘Effects of the Other Terms in the Rotation Equation’, i.e. the chapter after the next chapter.
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