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INSTRUCTIONS TO CANDIDATES:
· Attempt ALL the EIGHT questions in section A and any FIVE from section B.
· All working must be clearly shown.
· Mathematical tables with list of formulae and squared paper are provided.
· Silent, non-programmable calculators should be used.
· State the degree of accuracy at the end of each answer using CAL for calculator and TAB for tables.
· Clearly indicate the questions you have attempted in a grid on your answer scripts. DONOT hand in question paper.
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SECTION A (40 marks)

Attempt ALL questions in this section







1.	The roots of the quadratic equation  are  and .  Given that  and  differ by 5, find the possible values of .		(5 marks)




2.	 The perpendicular bisector of the line joining the points  and  meets the x-axis at A and the y- axis at B, prove that the distance .
												(5 marks)





3.	A curve for which , where is a constant passes through the points  and .  Find the equation of the curve.		(5 marks)
	 


4.	Find the acute angle between the two lines  and .								(5 marks)
		 


5.	Solve the equation  for .		(5 marks)
		


6.	Find the equation of a normal at  to the curve .	(5 marks)





7.	The diagram shows the curve  and the line  intersecting at  and .  Find:
[image: ]
i) 
the coordinates of .	ii)	the area of the shaded region.		(5 marks)



8.	The 2nd, 31st and last terms of an A.P are, ,  and .  Find the first term and the number of terms.								(5 marks)
SECTION B

Attempt ONLY 5 questions from this section.



9a)	Solve for :	.						(6 marks)
	




b)	Show that the substitution  transforms the equation  to  and hence, find the exact roots of .
												(6 marks)





10a)	The curve  passes through the point  and has a stationary point at .  Find .							(6 marks)

b)	Given that [image: ] and [image: ], prove that [image: ] and [image: ].								(6 marks)
							

11a)	Find the square root of .							(5 marks)




b)	Show that  is a root of the polynomial , hence, find the other roots of the equation .					(7 marks)
	





12a)	Given that  and , find the coordinates of point  which divides externally in the ratio .						(5 marks)					





b)	A plane  passes through the points ,  and .  Find the cartesian equation of the plane .					(7 marks)
		


13a)	Solve the equation  for .	(6 marks)




b)	Prove that: , hence, solve the equation  for .					(6 marks)
14.	Expand [image: ], as far as and including term in [image: ]. Taking the first three terms and  [image: ], evaluate [image: ] correct to 4 significant figures.				(12 marks)



15a)	Solve the differential equation, , given that .		(5 marks)





b)	The rate at which the temperature of a body cools is known to be directly proportional to the excess temperature of the body above that of the surroundings.  The temperature of the surrounding is .  A body’s temperature falls from  to  in  minutes.

i)	Find the temperature after another  minutes.					(5 marks)
		

ii)	Rate of fall of the temperature after  minutes.				(2 marks)


16.	Sketch the curve by clearly finding the turning points and asymptotes.
											          (12 marks)

			                            END	

S 6 MARKING GUIDE  MOCK  TERM 2 2015 
	1.
	

	,   M1 both sum & prdt



	,  ,  M1


		, A1 eqn


		,M1  so A1 both values
	Many attempted and failed.

	2.
	
			Mid point is  M1


		Gradient of the line is , gradient of bisector is 


	Equation of bisector is: ,  A1


	Point  A1 and A1

	Length of  B1as required
	Seemed so simple but failed to inteprete the question

	3.
	


,  ,  M1 integrating


,  so, …(i) M1


, so, …(ii)   M1 



Solve simultaneously,   thus  and  A1

Thus . A1
	Students tried to integrate but used wrong methods.

	4.
	

	Direction vectors are, ,B1  B1


	,  M1


,	M1, A1
	Was popular, however many students failed to write the correct direction vectors.

	5.
	
M1


, 	M1


,  A1


 M1thus A1
	Well done 

	6
	

		,M1 thus A1


		At ,  A1 is the gradient of the tangent.

		Thus the gradient of the normal is 


		Equation of normal is M1 to get A1
	Was popular with many mistakes.

	7.
	





We solve simultaneously,i.e ,  ,, to get ,M1 thus  so the coordinates are A1



 ,  M1 M1A1
	Scored poorly

	8.
	


	,  and M1




		 thus A1 and  A1 then M1

		Gives A1
	A few managed to get this correct

	9a)
	
		Let ; 

we get  M1




;      is a root.     




;     is a root.  M1 




;     is a root.   A1 for all 3 roots


So,    A1


        A1 to 4 d.p


        A1
	Many got the cubic equation, miss use of the calculator was observed and were denied the marks.

	b)
	
Substituting x = y + 1 into  gives:

.M1
But


,		

and	.

We get .M1

This simplifies to give  B1


Hence for ,	M1

Therefore either 

So  A1

As x = y + 1, the exact roots of the original equation are .A1
	Popular but many did not go past the exact values.  

	10a)
	

		,  



		For   so …(i) M1


		,  …(ii)M1


		,  …(iii)M1




		Eqn (ii) + Eqn(iii)  , thus ,A1  , A1  A1
	Not popular but highly scored

	b)
	

	M1		

	M1

	B1


M1

        M1,A1
	Many failed to get the first derivative and second derivative of parametic eqns

	11a)
	
Find the square root of .

		

		 M1



		 and , so M1


		,  M1


			,  A1

		The square root is A1 for both roots
ALT



		,    

		


		 for 


When ,   


	,  
	Well done and highly scored.  Many used the ALT method.

	b)
	

		 then  A1 is the other root.


	Sum of the roots , product of the roots  M1

		The quadratic equation is A1


		M1 there is no remainder thus  is a root

		


	For ,A1  M1

	The other two roots are  A1
	Identified the conjugate early and got the roots.  Most attempted and wel scored question.

	12a)
	



	 for  where  and 


, thus the coordinates are 
	Had problems with the ratio theorem.

	b)
	

	, 


	From, , 





	, so, …(i) …(ii)  …(iii)  from (ii)  


	,  


	,  

	So, 
ALT


Let , …(i)



Also, , …(ii),  so  , put in (i)



, , so 


 thus perpendicular vector to plane is .


Let thus cartesian is .
	Many used the ALT method of forming 3 equations

	13a)
	
	

	

	,   



either   such that 


or , 





,  so  and for , 
	Factor formula was well applied and all angle were listed.

	b)
	
	From L.H.S  

			    

			 as R.H.S

Hence, ,	

            


	,	


	,	

	
	The proof was well done however many failed to solve the equation.

	14.
			= [image: ]	
= [image: ]
=  [image: ]
=  [image: ]
=[image: ]
	   	    If [image: ], 
        [image: ]
		  [image: ]  [image: ]  [image: ]
			=  3.41975
			[image: ]  3.420 correct to 4 significant figures.
ALT



	 



	 


Thus 

		


	Very popular but poorly scored, many did not find the root.  Students to put dots at the end of the terms.

	15a)
	


		,  ,  



		For , ,  


		, 

	Well done and the skills were well taught.

	b)
	

		,  


		,  


,  for 


, 


For ,  



,    ,  


,  


		For 


ii)		,  
	Many tried many failed. Need to do more word problems.

	16.
	

        Intercepts:   For , thus .

  Turning points:  



	,    	 


	  and 
	
	
	L
	

	R
	L
	

	R

	
Sign of 
	

	
	

	

	
	





		                			



As ,  so, vertical Asymptotes:  


As .   is the horizontal asymptote.
Region table:
	
	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	




[image: ]

	Very popular but low scores, need to do better.
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