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GENERAL INSTRUCTIONS: 
 

 Attempt ALL questions. 

 Start each of the 7 questions on a new page.  

 All necessary working should be shown. 

 Write your teacher's name and your name on the cover sheet provided. 

 

 At the end of the exam, staple your answers in order behind the cover 

sheet. 

 

 Marks indicated for each question are only a guide and could change. 

STUDENT NUMBER:   

TEACHER:  



 

QUESTION 1  Marks 
 

(a) Evaluate         1 
   

                       
   

     

  
 

                                                                                           

(b) (i)   Sketch the graph of       (   )(   ) without using calculus.                 2  

                           

            (ii)  Solve    
 

 
                                                                                                      3 

(c) If A and B are the points  (    )       (-3,5)  respectively, find the co- ordinates  

 of the point  P(   ) that divides the interval AB externally in the ratio    .              2         

 

(d) (i)   Show that the curves             and            intersect at     
 

 
.            1 

            (ii)   Find the acute angle between the two curves at     
 

 
.                                      3 

  

 

QUESTION 2 (Start a new page) 
 

(a) Find the exact value of           2 

 

(b)       If        and    are the roots of the cubic    +6          , find : 

 

(i)      .                                                                                                         1 

             

(ii)         .                                                                                                  1 

 

(iii)   +      .                                                                                                     2 

 

 

(c)        Differentiate            √
   

   
 .                                                                                        2 

 

(d)        (i)    Express        √        in the form       (   ).                                       2 

 

              (ii)   Hence solve        √          for         .                                      2  

 

 

 

 

  



QUESTION 3 (Start a new page) Marks 

 

(a) Solve            (   )  =       (    )                                                                   2 
  

(b) Evaluate      ∫       
 

 
 

                                                                                               3 

  

(c) Taking         as the first estimate for the root of   ( )          ,    

use one application  of  Newton’s method to find a better estimate for the  

root to 3 decimal places.                                                            3 
  
(d) In the diagram below ATB is a tangent and PT and QT bisect the angles      and 

            respectively. 

 
(i) Redraw this diagram on your page then prove that  PQ  is the diameter of the 

circle.                                                     2 
 

(ii) Prove   PQ   DT.                                                                                              2 

                                                                                                                         

QUESTION 4 

 

(a)     The rate at which a body cools is proportional to the difference between the 

                temperature (T) of the body and the surrounding temperature (C). 

  ie.     
  

  
  =   (   ) 

 

(i) Prove that               is a solution to the differential equation above.  1                                                                                                               
 

(ii) A heated  body cools from        to         in an hour, after being placed in a 

room with a temperature of     . Find the temperature of the body after a 

further 2 hours.                                                                                     3 

 

(b) Find the area of the shaded region below:                                                   4 

 
 

 (c)    (i)     Prove       +    +   +.................+     =    (  -1)    

                     by mathematical induction.   3 
 

 (ii)    Hence  evaluate         +    + .............+     .                                                 1 
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QUESTION 5 (Start a new page) Marks 

 

(a) (i)        Sketch on the same set of axes the graphs of            and 

                          |   |                                                                                                  2        
 

            (ii)  Hence or otherwise  solve      |   |                                                  2 

 

(b)          The points P (        )   and Q (        )  lie on the parabola 

                      . 

 
 

             (i)        Find the gradient of     .                                                                            1 
 

             (ii)       The chord     subtends a right angle at the origin. 

                         Show that       .                                                                               2 
 

(iii)  Show that the equation of the tangent at P  is           .                       2 
 

(iv)  The tangent at  P  meets the line through Q  perpendicular to the  

                            axis at  L.  Show that L  has co-ordinates  (            )          1 
 

(v) Find the locus of  L.                                                                                   2 

 

QUESTION 6 (Start a new page)  
  

(a)        Evaluate    ∫     
  

 
 

                                                                                             3 
 

(b) If                 and             express           in terms of   and  .               2 

 

(c)         Hayden invests  $2000 each year in a superannuation fund which earns 5%      

             compound interest per annum for   years. 
 

(i) How much does his first investment amount to after   years?                       1 
                   

(ii) Show that the total of his investments after    years is  
     (       )                                                                                              2 

(iii)  Find the value of n  if the total of his investments after n years is 

                       $93 454.20.                                                                                                1 

 

(iv)                  has a double root at     .  

Find the values of     and   .   3 
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QUESTION 7 (Start a new page) Marks                                       

 

(a)      Prove       

                     
            

             
      

               

         
 

                                                         3 
               

(b)       If     
       

                find     .                                                                         2 

 

(c)         

 
                    (i)     An open pencil case in the shape of a rectangular prism has dimensions 

                                   by        by        . A pencil AX is placed in the case such that 

                             it rests at points A and X where X  is       along the diagonal FH. 

What angle does the pencil AX make with the base (plane EFGH)?  3 

 

                   (ii)     A lid is placed on the pencil case. An ant stands at point D .It walks on 

the outside of the pencil case to F. What is the shortest distance from D 

to F?  1                                                                                                                    

                      

(d)   (i)       A  function    ( ) has the following properties : 

 

              
 

 
  

               
 

 
     

               
 

 
        etc.                                   

 

    Give a possible equation for    ( ).   1 

                                                   

 (ii)     Find      2 

                     
   

  (                       ) 

.                                                           
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