


  



Question 1 (18 marks)   

Consider the graph of f where  

[ ] ( ) ( ): 2 , 2 , sin .f f x x xπ π− → =   

a.      Find the x-intercepts. 2 marks 

   

   

   

   

   
 

 

b.      Find the total area of the regions bounded by graph ( )y f x=  and x-axis over the following  

         intervals.  

         i. [ ],π π−   2 marks 

   

   

   
 

 

         ii. [ ]2 ,2π π−   2 marks 

   

   

   
  



 
c.      In addition, now consider the graph of g where [ ] ( ) ( ): 2 , 2 , sin .g g x xπ π− → =     

         Find the area of the regions enclosed by the graphs of ( )y f x=  and ( )y g x=  over each of    

         the intervals given below. In each case write down the integral/s that give the area of the   

         regions and give answers in exact form.  

         i. [ ],0π−   2 marks 

   

   
 

 

         ii. [ ]0,π   2 marks 

   

   
 

 

         iii. [ ]2 ,2π π−   2 marks 

   

   
 

 

 

 

 

 

 

  





Question 2 (16 marks)  

Let f  be the function : , ( ) log (3 4 )ef D f x x→ = −  , where D is the largest possible domain   

over which f is defined.  

a.      Find the exact coordinates of the intercepts of the graph of ( )y f x=  with the x- and y-axes.      2 marks 

   

   

   

   

   
 
 
 

b.      Find D, the largest possible domain over which f  is defined.                                                         1 mark 

   

   
 
 
 

c.      Show that the rate of change of ( )f x  with respect to x is always negative.                                    2 marks 

   

   

   

   

   

   
 
  





e.       1f −  is the inverse of  f.  Find the rule of 1f −  and state its domain. 3 marks 

   

   

   

   

   

   

   

   

   
 
 
 
 

f.      Hence, show that the area bounded by the graph of ( ),y f x=  the x-axis and the y-axis is   

         3log 3 1 .
4 2

e −   3 marks 

   

   

   

   

   

   

   

   

   

   

   

   

   
  







 

b.      Find the area of the regions enclosed by the graphs of f and g. 2 marks 

   

   

   

   

   

   

   
 

 

c.      A line segment is drawn, parallel to the y-axis, joining the graphs of f and g. Let ( )h x  be the    

         length of the line segment. Find the value of x for which ( )h x is a maximum and find the   

         maximum value. Give both answers correct to two decimal places. 4 marks 

   

   

   

   

   

   

   

   
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 

d.      The region enclosed by the graphs of f and g is to be divided into two equal parts by a vertical 

         line (parallel to the y-axis). Find the x-intercept of this line and the coordinates of its points of  

         intersection with the graphs of f and g. Give your answers correct to two decimal places. 4 marks 

   

   

   

   

   

   

   
 

  



 

Question 4 (20 marks)   

Consider the function f, such that ( )
4

: , .x

xf f x
e

→ =     

a.      Let point A be where 2.x =  State the value of the y-coordinate of this point. 1 mark 

   

   
 

 

b.      Find the equation of the tangent to the curve ( )y f x=  at the point A. 1 mark 

   

   

   
 

 

c.      Find the equation of the normal to the curve ( )y f x=  at the point A. 1 mark 

   

   

   
  





     iii. Hence, show that the area bounded by the tangent and normal to the curve ( )y f x=  at   

 D and the y-axis is given by  
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  3 marks 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   
  



 
f.      For the region described in part e, find the value of a, correct to four decimal places, for the   

        area of the region to be a  

         i. minimum  1 mark 

   

   
 

 

         ii. maximum  1 mark 

   

   
 

 

g.      A rectangle is to be drawn with vertices ( ) ( ) ( )0,0 , ,0 , 0,b c  and ( ),b c  where 0b >  and 0.c >  

         c is the average value of ( )f x  over [ ]0, .b  The rectangle is to have an area of 20 square units.  

         Find the values of b and c correct to one decimal place. 3 marks 

   

   

   

   

   
 

 

  



 

h.      i. Find the area of the region between the curve ( )y f x=  and the x-axis for 0.x ≥   2 marks 

   

   
 

 

         ii. A line passes through the local maximum at 4x =  and a point ( ),0k where 0.k >   

 Find the value of k, correct to four decimal places, so that the line bisects the region   

 between the curve ( )y f x=  and the x-axis for 0.x ≥   3 marks 
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