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1 This question concerns curves with parametric equations
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 where n is a positive integer.

 (i) Sketch the curves for the cases n = 1, n = 2, n = 3 and n = 4.

  State one feature of the curves present when n = 2 and when n = 4 but not present when n = 1 or when 
n = 3. [6]

 (ii) For the case n = 2 verify algebraically that the curve is a circle. [3]

  (iii) For the case n = 1 find a cartesian equation of the curve and hence find the equations of the asymptotes.
 [6]

 (iv) For the case n = 3 show that x y kxy3 3+ =  is a cartesian equation of the curve and find the value of k.

  Show that there is no point on the curve corresponding to t 1=-  but that x
y

d
d

  1-  as t  1- .

  Find the value of c such that x y c+ =  is the asymptote to the curve. [10]

2 (i) Find the roots of the equation . .cosh z2 1 05 0 1i= +  for which ( ) .Im z2
1

2
11 1r r-  [3]

 (ii) Give the first three non-zero terms of the Maclaurin expansion for .cosh z2  Hence show that, when z is

  small, the equation cosh z w2 =  can be written as z w
2

12 .
- .

  Find the errors in the real and imaginary parts of z when using z w
2

12 -
=  to find approximations to 

the roots of the equation in part (i). [6]

 (iii) The function z1 2 2+  is used to approximate cosh z2  for .z a 0 2i= +  where a 02 . Construct a 
spreadsheet to calculate the error in the real part of this approximation for values of a from 0.01 to 0.5 
in steps of 0.01. State the formulae you have used in your spreadsheet.

  Use your spreadsheet to find for which of these values of a the real part of z1 2 2+  exceeds the real part 
of cosh z2  by the greatest amount. [6]

 (iv) Find the real and imaginary parts of ( )cosh x yi2 +  and ( )sinh x yi2 + , where ,x y R! . Hence show that 
( ) ( ) ( )cosh cosh sinhx y x y x y2 2i i i2 2+ = + + + .

  On an Argand diagram sketch the locus of points where ( )cosh x y2 2i+  is real. [9]
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3 (i) Create a program to find all the positive integer solutions of x y17 12 2- =  with ,x y500 500G G .

  Write out your program in full and list any solutions it gives. [6]

 (ii) Edit your program from part (i) so that it will find all the positive integer solutions of x y17 12 2- =-  
with  ,x y500 500G G .

  State the changes to your program and the solutions it gives. [3]

 (iii) Show algebraically that if x ny 12 2- =-  then ( ) ( )x ny n xy2 12 2 2 2+ - = .

  Hence, using output from part (ii), find a solution of x y17 12 2- =  for which x and y are both greater 
than 500. [7]

 (iv) By considering the possible values of ( )modm 42 , show that the equation x ny 12 2- =-  has no integer 
solutions when ( )modn 0 4/  or when ( )modn 43/ . [7]

END OF QUESTION PAPER
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