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You are advised to spend 40 minutes answering the questions in this booklet.

QUESTION ONE

Write 3 2 3
4 3
  +

− +
 in the form a b+ 3  where a and b are real numbers.

QUESTION TWO

(a) Solve for x: 

  log2(x + 3) = log2(x) + log2(3)

(b) Solve for x in terms of p:

  2x – p = 16x
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QUESTION THREE

(a) Given complex numbers  u = 2 – i  and  w = –3 + 4i, find the following in form  a + bi :

 (i) u + 3w

 (ii)
 

u
w

(b)
 

v = cis
!
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and s = 2cis
3!
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 Find the product vs
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QUESTION FOUR

Solve the following equation for x in terms of k:

 ln(3x – 2) – ln(x + 3) = 2 ln k

4

Calculus 90638, 2008

Assessor’s
use only



QUESTION FIVE

z = 2 – 3i is one of the roots of the polynomial equation z3 – pz2 + qz – r = 0, where p, q and r are 
real.  

Find the real root in terms of p or r.
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QUESTION SIX

The average of any two real numbers, x and y, can be calculated in various ways.

The arithmetic mean, A, is found by halving the sum of the two numbers: A x y= +
2

The geometric mean, G, is the square root of the product of the two numbers: G x y=

The harmonic mean, H, is twice the reciprocal of the sum of the reciprocals of the two numbers: 

  

H

x y

=
+

2
1 1

Prove that A H G G x y.  .
2

2
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0− + = for all  and 
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Question Seven is 
on the following page.

7

Calculus 90638, 2008

Assessor’s
use only



QUESTION SEVEN

(a) Use de Moivre’s theorem to find all solutions for z in the equation z3 = w, where w is any real 
number.

(b) If w is any real number, the equation zk = w has k roots, k ∈ N.  

 Show that the sum of the k roots is zero.  

 Hint: you may find useful the formula for the sum of a geometric sequence.
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Question 
number

Extra paper for continuation of answers if required.
Clearly number the question.
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