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ALGEBRA


1.	,   


,  

	


2.	,  x 3   

		




		So,  ,  ,          ,  

		





3.	 ,    so  term is  thus 

	



4.	,  ,  

	


		    solution .

5.	,  


,  


 Solution:  

6.		     


				


			, hence the max is  .


 7.		Let ,		     







		,	, thus    		,					,				so,  and 




8.	arithmetic mean is ,  geometric mean is 




	So, ,  ,  ,    




	,  ,    thus 


9.	,  …(i)

		



		,  ,  

		

		

		



		,  ,  

		

	Thus the roots are 


10.	 Let the remainder be  such that 




		When  , …..(i)




		When   ,    …..(ii)




		Thus,  and   
11.	Let the three numbers be [image: ], [image: ] and [image: ].  
	Thus [image: ]		[image: ]    [image: ]
	Hence [image: ]  since [image: ], we get [image: ][image: ]
	[image: ].  Hence the required numbers are 4, 9 and 14.	



12.	,    ,   




	,     ,    ,  



		,   ,  


		  and 


13.		   

 


   For ,       



			,     , so 

14.	     






,  , ,  



15.	,    ,    and 



		, thus 		

16.	 






For , L.H.S = = R.H.S     For , L.H.S =  = R.H.S


For , we have 


For , the L.H.S is 


   		    		 


  				 




  which is true for  for the R.H.S, therefore if its true for  then the proof holds for all .


17.	L.H.S	   =   [image: ]	=    [image: ].

			



           			           	          	


18.	We have the term in  is 


And the term in  is 

Equating the coefficients:  

	Expanding:    




	Simplifying:		,  so    



19.	.  , for ,

		


		, 	let 


		, thus 

		,




		,  , thus the locus is a circle with the centre  and radius .



   20.		Use the polar form:   where ,  


		,  

		

		
ANALYSIS


21.	,   



	,  ,  so 


22.					let 	


          		



  			

23.	

Let 





,  ,  

Solve to get;  



Thus 


    	   	         Or   



24.	,   thus 



	Let ,    thus 


		,		




		,     thus 



		,  , so 


		,  


25.		Let  ,  


,  





,   ,		,  , 



                    , thus ,			

26.	


[image: ],  


 thus 


	


 thus 



 ,		Thus 


		,		 


		, so, 
		Thus the depth of water decreases at a constant rate.




, , for , 





	When , thus 	, for ,  




27.	, ,		  


, since 



  



28.	     					Let , 


		 = 



		Let 			Solving,  








		Thus 		  	   				 =   
28.
		[image: ]

		


				


			


30.		                                 



                      


                      



31.				Let , 


					


			


32.				

	Thus,  


	   giving 

	Thus 


33.	Let  ,  


,  





,   ,	,  , 



        , thus ,		


34.				


				



				


35.	Intercepts:   For , thus .

  Turning points:  



	,    	 


	  and 
	
	L
	

	R
	L
	

	R

	
Sign of 
	

	
	

	

	
	





		                			



As ,  so, vertical Asymptotes:  


As .   is the horizontal asymptote.
Region table:
	
	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	




[image: ]
				TRIGONOMETRY 

36.	  	

		  



37.	From the sine rule,  

		


				





		,         
		


		         


38.	,  


, 

’

Thus 



      			 

39.	


	,	



		, 


	,	


40.	,  


      	,  

   	

41.	From L.H.S  

			    

			


Hence, ,	


	,	


	,	

	
42.	From the L.H.S 


= 

			    = 


			    = , 

			    =  

			    =  

			    =  

			    =  


43.	Let ,  

		

		



				




44.	Let ,   thus  and , 




, , , 


		


	 as required.


45.				



					, 




				, , thus 


46.	= 

Let 



	, thus  

	

	 as required.


,  


	,  

	Thus, 
47.	From L.H.S: 


	


				       	       


                        as R.H.S
  						GEOMETRY




48.	      , ,    	, 


	, 

	Grad of the normal is .

	Equation of the normal is 

	,  


	,	




When  ,   so 




When  ,   so 




Mid point is When  ,   so 



,           So locus is 


49.	      ,  


Hence the gradients of the tangent and normal to the curve are  and .


Equation of the tangent is:  , to get 


Equation of the normal is:  , to get .


Solve  and  simultaneously to get 


 ,   



, thus  so 


For   thus the coordinates are 




Equation of the tangent, , when ,   thus the coordinates are 






The mid point  of  is   and the parametric equations are ,   and the cartesian equation is  is the locus of the mid point.


50.	








51.	 ,   , ,  ,  ,  
52.	



		[image: ]      , but   and 




		From ,  ,   so  is the cartesian equation






53.	,  ,  at , the gradient of the tangent is , thus the equation of the normal is . 


Equation of the normal is , to get 




At the  axis ,  , thus 




		For ,   is the midpoint of , so if , then 


				, so 



			,   thus 


	So the locus is , therefore  is the locus.


54.	Let , thus   ….(i)

  Using 



For ,  , ….(ii)



      ,  ,  ….(iii)


Solving to get , thus 

And 

Equation of circle is 
ALT:

Let the centre be , thus the radius is 







,  Solve with  to get , 


thus 			And 

Equation of circle is 

55.
	[image: ]



		Find the eqn of ,  



	Find the eqn of ,   since they are perpendicular.




	Solving the equations and  simultaneously, we get the coordinates of  as 



		Let  be the midpoint of , thus the coordinates are .



		  is also the midpoint of , gradient of 




		 Equation of : , giving 



56.	Solve:    and ,   




		To get  thus the coordinates of 	Mid point of  is .



		 is parallel to  so they have the same gradient, 



		Equation of  is , so 



		Solve  and  to get coordinates of 



		The midpoint of  is equal to the midpoint of .		So 	

VECTORS
57i)	 
		[image: ]



Let be the normal vector to  and .


	,     



Let the normal vector be , since it is normal to both  and , then 



		,  ,  …(i)



		,  ,  …(ii)



		Eliminate ; Eqn (i) +Eqn (ii),   ,  


		Thus ,  


	The DRN is , 


	, thus 

The equation of the plane is 
ii)	
		[image: ]




	, since , then ,  



		Thus ,   so 
58i)	Let [image: ] and [image: ] then [image: ]
	Thus [image: ],  so [image: ],  [image: ],  [image: ]
	[image: ],  [image: ]
	Thus the coordinates are [image: ]
ii)			[image: ]		[image: ]
59a)   The angle between the line and the plane is equal to the angle between the direction 

vector of the line and the normal vector to the plane and is given by		
		direction vector of the line d = 2i +2j – k 
		normal vector to the plane n = 2i + 3j + 6k
		d .n  = 4  +  6  - 6 = 4

		

	Thus is the required angle.


(b)	Vector equation of the line 

		
	Equation of the plane is x – y + 2z = - 5.

	Thus 
	Therefore x = 5, y = 0 , z = -5

	The position vector of the point of intersection is 5i – 5k or 
60.

	
	Equation of the plane containing the two lines
	The normal vector to the plane is perpendicular to the direction vectors of the two lines
	Let n = ai + bj +ck be the normal vector to the plane 

	Then 	

	






and the equation of the plane is .
Since point (4,  4,   1) is in the plane then d = 19







61i)	Let ,  , ,  


	, thus 


	, so, 


		,  


		,  units


ii)	,  



		, 		,  


			


iii)	



let the DRN be , thus		





Also  ,  so,  ,  ,  

Thus 

	

	Equation is 
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