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                               Monday 26th November 

         Periods 5 & 6 

 Set by: VUL 

 

 Attempt all questions. 

 All questions are of equal value. 

 Marks may be deducted for insufficient, or illegible work. 

 Only Board approved calculators (excluding graphic calculators) may be used 

 Total possible mark is 50 

 Begin each question on a new page. 

 TIME ALLOWED : 90 minutes + 2 minutes reading time. 

 

 

Question 1                 Marks  
 

(a)  Let 2 3z i   and 3w i            

       

(i) Find 2z w  in the form x iy  where x and y are real.    1 

 

(ii) Find 
z

w
 in the form x iy  where x and y are real     2 

 

(b) Find the two square roots of 3 4i  for z  giving your answers in the form x iy  where 

 x and y are real.          3 

 

(c) (i)  Express  1 3i   in modulus-argument form.     2 

 

 (ii) Hence evaluate  
9

1 3i          2 

 

(d) On separate Argand diagrams, sketch the locus of points z  such that: 

 

 (i)  arg 1
2

z i


            2 

         

 (ii) the inequalities 2z i   and 1 Im( ) 2z   both hold    2 

  

(iii) 1z z            2 

 

 

(e) Find the three cube roots of 8i  in the form x iy  where x and y are real.  3 

 

Question 1 is continued on the next page 
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Question 1 Continued                    Marks 

 

 

(f) (i)   By rationalising the numerator of   
1

1

n n 
    prove that         2  

  
1

1
2 1

n n
n

  


 . 

 

 (ii)  Hence prove by mathematical induction that       4 

 

  
1 1 1

1 ...
2 3

n
n

         for   7n   

 

 

 

Question 2 Start a new page. 

 

(a)  

               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            1 

 

 

            2 

 

 

 

(b) (i) Sketch the locus of the complex number z x iy    

  where  arg 1 arg[ 1]
4

z z


    .      1 

 (ii) Find the Cartesian equation of the  locus described in part (i)   1 

 

(iii) Give the range of the locus found in part (ii).     1 

 

 

Question 2  is continued on the next page. 
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Question 2 Continued 

 

(c)   If cos sinz i   : 

(i) Show that 
1

2 sinn

n
z i n

z
          2 

(ii) Use the binomial theorem to expand  

5
1

z
z

 
 

 
     1 

(iii) Hence express 
5sin   in terms of  sin n       2 

 

 

 (d)  (i) If   is a complex root of 
5 1 0z   with least positive argument, 

   show that 2 3 4, ,    are the other complex  roots.    2 

 

 (ii) Show that 2 3 41 0              1 

 

(iii) Plot all the roots of 
5 1 0z    on an argand diagram.    1 

 

(iv) Express 4 3 2 1z z z z     as a product of two quadratic factors.  3 

 

 (v) Prove that 
2 4 1

cos cos
5 5 2

 
         2 

 

 

 

(e)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   1 

 

   1 

 

`             3 

 

End of Assessment Task 










