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General Instructions 

 

 Working time  -   2 hours                        

 

 Write using blue or black pen 

 

 Board approved calculators may be                       

            used 

 All necessary working should be                  

            shown in every question   

 Standard Integrals Table attached 

 

 

 

 

 

 

 

TOTAL MARKS:  
 

THERE ARE 4 QUESTIONS. 
 

WEIGHTING: 30 % 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Scots College 

  



  

Question 1: ( Marks 20)  

a)   
       Using De Moivre”s Theorem, or otherwise, find the square root of √3  + 𝑖.    
 

 

 

 

2 

 

 

 

 

b)  
Sketch on separate Argand diagrams, the locus of  𝑧   defined by:- 

 

i) |𝑧 −   2 −   3𝑖| =  4 
 

 

ii) 𝐴𝑟𝑔 (
𝑧 −  𝑖

𝑧 +  1
)  =   0 

 

 

 

iii) 𝑧𝑧̅  =   𝑧 +   𝑧̅ 
 

 

 

iv) 𝑧 +   𝑧−1  𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡     𝑧 +   𝑧−1   𝑖𝑠 𝑟𝑒𝑎𝑙.  
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c)  
     Given the equation   (5 + 3𝑖)𝑧2  −   (1 − 4𝑖)𝑧 +   8 − 2𝑖 =   0 

             Find:- 

 

i) The product of the roots. 

ii) The modulus of your answer in part i) 

iii) The argument of your answer in part i) 
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d)  
         If 𝑧  is a point on the unit circle with arg(𝑧)  =   𝛼  

       

i) Prove that  |𝑧2   −   𝑧| =  |𝑧 −   1| 

ii) Find the arguments of  𝑧2  and    𝑧2 – 𝑧  in terms of  𝛼 . 
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  Question 2: ( 23 Marks ) Start a New Booklet 

a) 
The graph of  𝑦 = 𝑓 (𝑥)   𝑓𝑜𝑟  − 5  ≤   𝑥  ≤   5   is shown below. 

 

 

 
 

 

 

On separate axes, sketch the following curves. Indicate clearly any turning points, 

asymptotes and intercepts with the coordinate axes. 

 

i) 𝑦 = 𝑓(|𝑥|) 
 

ii) 𝑦 =   
1

𝑓(𝑥)
 

 

iii) 𝑦 =    √𝑓(𝑥) 

 

iv) 𝑦 =    𝑥 𝑓(𝑥) 
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    b) 
       i)   Sketch the graph of    𝑦 =   

9𝑥  −   27

𝑥2   −  𝑥 −  2
  , clearly indicating any asymptotes and any points 

where the graph intercepts the axes.  

 

 

      ii)  Find the equation of the normal to the curve 𝑥3  +   6𝑥𝑦 +   𝑦3  =   1   at   (1  ,   0) 

 

 

 

4 

 

 

 

3 

 

 

 

 

 



 

c) 
     i) Show that the function 𝑓(𝑥) = ln(ln 𝑥) is an increasing function for all values of 𝑥 in its  

        domain. 

 
   ii) On separate diagrams , sketch the curves 

 

              𝛼)    𝑦 = 𝑓(𝑥) 

 

              𝛽)    𝑦 =  ln  ( |ln 𝑥| ) 
 

              𝛾)     𝑦 =   |  ln  |ln 𝑥|  | 
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Question 3:  ( 20 Marks ) Start a New Booklet 

a)  
      Consider the ellipse   

𝑥2

9
  +    

𝑦2

16
  = 1  

    

     i) Find the coordinates of its foci  𝑆   𝑎𝑛𝑑  𝑆𝐼 . 
 

     ii) Find the equations of its directrices. 
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b) 

         i)    Find the equation of the tangent to the ellipse     4𝑥2  +   9𝑦2  =   36  at the                     

                point   (1,
4√2

3
). 

 

         ii)  Show that this tangent passes through the point      ( 6 ,     
1

√2
  ). 
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c) 

     i)      If     𝑦 =   𝑚𝑥 + 𝑐  is a tangent to the Hyperbola   
𝑥2

𝑎2    −   
𝑦2

𝑏2  = 1  then show that 

              𝑐2  =   𝑎2 𝑚2  −  𝑏2   . 

 

 

     ii)   The point 𝑃 ( 𝑎 cos 𝜃  , 𝑏 sin 𝜃 ) lies on the ellipse   
𝑥2

𝑎2
   −  

𝑦2

𝑏2
 =   1 . Prove that   

            𝑃𝑆 +   𝑃𝑆′  =   2𝑎  where,   𝑆   𝑎𝑛𝑑   𝑆′  are the two foci of the ellipse.     

 

 

 

d) 
    Find the equation of that diameter which bisects the chord 7𝑥 +   𝑦 − 20 = 0  of the 

hyperbola  
𝑥2

3
   −   

𝑦2

7
  = 1 
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Question 4:  ( 15 Marks ) 

      a) 
          𝑃𝑄𝑅𝑆  is a cyclic quadrilateral. The diagonals 𝑃𝑅  and 𝑄𝑆 intersect at right angles at 𝑌.  

           𝑋 is the midpoint of  𝑃𝑆.    

          𝑋𝑌 produced meets 𝑄𝑅  at  𝑍. 

 

 

           i) Copy the diagram onto your answer scripts. 

               Show that   𝑋𝑌 =   𝑆𝑋. 

 

            ii)  Hence show that 𝑋𝑍  perpendicular to 𝑄𝑅. 
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      b)  
            i)   The equation  2𝑥3  −   𝑥2  −   6𝑥 +   3  has roots  𝛼,   𝛽 𝑎𝑛𝑑 𝛾.   

                  Evaluate  𝛼2𝛽2  +  𝛽2𝛾2  +   𝛾2𝛼2 

 

 

 

            ii)  The roots of the equation  𝑥3   +    3𝑥2   + 7𝑥 + 𝑞 =   0 are in arithmetic progression.  

                  Find the value of the constant 𝑞. 

 

 

 

 

 

 

 

 

2 

 

 

 

 

2 

 

 

      c) 
             Prove by mathematical induction        22𝑛

    ≥    52𝑛    for  𝑛  ≥   5. 
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END OF EXAM 
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Standard Integrals 

 

 dxx n
   0if,0;1,

1

1 1 


  nxnx
n

n
 

 

 dx
x

1
   0,ln  xx  

 

 dxeax
  0,

1
 ae

a

ax
 

 

 dxaxcos   0,sin
1

 aax
a

 

 

 dxaxsin   0,cos
1

 aax
a

 

 

 dxax2sec   0,tan
1

 aax
a

 

 

 dxaxax tansec  0,sec
1

 aax
a

 

 

 
dx

xa 22

1
  0,tan

1 1   a
a

x

a
 

 




dx
xa 22

1
  axaa

a

x
  ,0,sin 1

 

 




dx
ax 22

1
    0,ln 22  axaxx  

 




dx
ax 22

1
   22ln axx   

 

 

NOTE : 0,logln  xxx e  

 

 

 

 














