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1. (a)	A curve   + and the line    intersect at the points

M and N.  By solving these equations simultaneously find the co-ordinates

of  M and N expressing your answers correct to one decimal place	(7)


      	(b)	Sketch the curve   .   Use differentiation to find the gradient of this
		curve at the following points :  (i)   (ii)    (iii) 		(6)
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	(c)	The voltage   of a device is related to the current    through the device by
		)   where and   are constants. 
		Find   .								          (4)

	(d)	Express each of the following as a single logarithm to the base ‘a’
		(i)	 2y   -   1								(ii)		y					(8)

	(e)	Given     +  3-  6  +  10	
		Use Partial Differentiation techniques to find all the second order
		Partial Derivatives.							           (10)

	(f)	Solve the following trigonometric  equations for  where   lies 
		between  0 and inclusively.
(i) 3 Cos x  =  -1		(ii)	Tan x = 0.75				(5)
												
 


2.	(a)	Express        in partial fractions and hence 
		differentiate it.									(7)

	(b)	The formula           is used to determine the density  
		of a body,   grams being its weight in air and   grams its weight
     		in water.    Transpose to make    the subject.				(5)

	(c)      	For the non-right angled triangle  ABC,  AC = 15.1 cm,  AB = 10 cm.
		and  angle B  =  54.   Find the following :
(i) Angle C	(ii)	Angle A 	(iii)     Length of BC		(8)

(d)	Differentiate the following with respect to x :
	(i)	     +    
		(ii)	
	 	(iii)	y   =								          (10)

(e)	Factorise completely, the following algebraic expressions:
	(i)	 +  
	(ii)	  -  144
(ii) rq  -  rv  +  sq  -  sv							(6)


(f)	Solve the following logarithmic equation for 

	ln(3x – 5)  +  ln(3x + 4)   =   2 ln(3x – 4)

	giving your answer correct to one significant figure.			(4)

	
3.	(a)	The potential energy    of a charged particle moving in a plane depends
	      	on its position in the plane according to the equation
				
		where    is a constant  and    are the co-ordinates of the particle 
		referred to rectangular axes.  
		Transpose this formula to make    the subject.				(6)

	(b)	By taking logarithms to the base 10, solve the following equation 
		for 	giving your answer correct to three significant figures.
		
			   x         =     						(5)

	(c)	If      ,    find its first and second derivatives.		(9)
	
	(d)	Factorise   - 
		Hence, or otherwise, solve the equation    -  		(5)

	(e)	Solve the following linear equations for x :
		(i)	  =  	(ii)	  -    				(8)

	(f)	Show that     -    is the solution of the equation
			   +   8   -  						(7)
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