MOCK MARKING GUIDE 2015

	1.
	

Find the coefficient of  in the expansion of .

		, 


		, thus 


		,  
	

	2.
	

Use the substitution  to find .


               


              


     
	

	3.
	



Find the area of a triangle , with vertices, , and.	





	

	4.
	

Find the angle subtended by the plane  and the line .

Let perpendicular vector to the plane be , 

Direction vectors are 


	,  


	,		

Thus required angle is 
	

	5.
	

Express  in the form  , hence, solve the equation  for .

		Let 




		,   thus ,  

		

		.  
Hence

		

		

		
	

	6.
	

Use Maclaurin’s theorem to expand   up to the term in .


Let ;  


;  


;  

 **

	
	

	7.
	


Using the function , derive the expression for the volume of a right circular cone of height  and radius . 
	[image: ]


		Vol.,  but 

		

		


				
	

	8
	



If  is the first term of an A.P and  is the common difference and  is the last term, prove that the sum is equal to , hence, find the sum of all multiples of 11 between 550 and 1000.



		If , then if we make  the subject, then we have 


	But ,  thus as required.



	Hence, for the sum of multiples of 11 between 550 and 1000, then, ,   and .

		
	

	9a)
	




Expand  in ascending powers of  as far as the term in , stating the values of  for which the expansion is valid.  Hence, obtain the approximate value for .

  	

             	     

             	     

   	     	       

Substituting  we have 

	

		
		Hence approximate value of [image: ]
	

	b)
	
Prove by induction:  

	

		For , L.H.S = 1 = R.H.S

		For , L.H.S = 5 = R.H.S


Thus for , 

	Therefore, for , 

	L.H.S 

			

			


			 true for R.H.S for 


Thus since its true for  the proof holds for all positive integers of .
	

	10a)
	



A wire  long is cut into two pieces.  One piece is bent to form a square of side  and the other is bent to form a circle of radius .  The total area of the square and circle is .
	[image: ]
i) 
Show that .

Perimeter of square +  Perimeter of circle = 


,  


Area of square ,   Area of the circle is 



 as required
ii) 



Given that  and  can vary, find the value of  for which  has a stationary value.	


 for stationary value, 


, so 
	

	10.
	[image: ]



The diagram shows the curve  and its maximum point .  The 



coordinate of is denoted .  Find the exact value of .



		,   for 



		, let , ,  






, for then  so ,  , 
	

	
	
	

	11a)
	Prove that: 	[image: ].




	Let ,   thus  and , 




, , , 


		


 as required.
	

	b)
	


Prove that , hence or otherwise solve the equation , where .	

	From the LHS, 


				     , divide through by 

				      as R.H.S


	For ,  for , we get 


		,  


		, 

		

			


	

	12a)
	








The normal to the parabola  at the point  meets the axis of the parabola at  and  is produced, beyond   to  so that .  Show that the equation of locus of  is .






      ,  ,  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.
	

	b)
	

If the tangents at points  and  on the parabola [image: ] are perpendicular, find the locus of the mid point of PQ.
		Let P and Q be the points[image: ], [image: ].
				Gradient of tangent at P = [image: ]
				Gradient of tangent at Q = [image: ]
		Hence since tangents are perpendicular, then,
				[image: ] i.e  [image: ]
		Let the coordinates of the mid point of PQ be [image: ]
	Thus;		[image: ] and  [image: ]
	To eliminate [image: ] and [image: ] square the second equation, giving
			[image: ]
			      [image: ] since [image: ]
			      [image: ]
		So the locus of the midpoint of PQ has the equation,
			[image: ]
	

	13a)
	
Find the perpendicular distance of the point  from the line 

.


       So let , 

	[image: ]

		 

		     


		AP is perpendicular to , thus, 



	,  ,  


			, the perpendicular distance 	
	

	ii)
	

Find the angle between the line  and the plane 



		,  ;  


	Let  be the angle between the line and plane is given by 

	


	,  


	,  
	

	iii)
	

Determine in dot product form the equation of a plane containing the point  and the line 
		[image: ]

		

		Let the normal have direction ratios  



		, thus, = 



		Also, , = 




		So, ,  , thus 


		Equation is  thus 
	Popular but poorly scored.

	14a)
	

Using the substitution  to solve the equation .


   		,  





,  so, 



, , 



And , , 
	

	b)
	
Solve for [image: ] and [image: ]:  


		we get;  …..(i)

					…….(ii)



	So, 		     

		


			
	

	15.
	

The curve with the equation where a and b are constants has zero gradient at .


(a)	Show that  and find the value of .


		,  


		For turning points,  so when , 


, so ………..(i)



Curve passes through , so , so …….(ii)


	Thus  and 
(b)	Find the equations for all the asymptotes to the curve. Hence sketch the curve stating the coordinates of the point at which it meets the x – axis and state the turning points.	



		Intercepts are: when ,  ;  



As ,    Vertical asymptotes;  


Hence the turning points are  and 
	
	L
	

	R
	L
	

	R

	
Sign of 
	-
	
	+
	+
	
	-

	
	
	min
	
	
	max
	



			[image: C7E11E4A]

	

	16.
	


Find the values of  and  such that .

Let 







ii)	Hence, .



		   

		

		

		
	

	
	
Find the nature of the turning points of the curve , stating the asymptotes and sketch the curve.




Intercepts: When  , ,  for , thus .



As , , so vertical asymptotes: 






Behaviour;  ,  and  is horizontal asymptote and when , ,  , so . 



Turning points, 




		, 				 and 
	
	L
	

	R
	L
	

	R

	
Sign of 
	

	
	

	

	
	





		                			
Region table:
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