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General Instructions 
 
� Reading time - 3 minutes. 
� Working time – 60 minutes. 
� Write using black or blue pen. 
� Diagrams may be drawn in pencil. 
� Board-approved calculators may be 

used. 
� Write your full name on the 

question booklet. 
� Write your name on each answer 

booklet. 
� A hand-written one page double-

sided reference sheet may be used. 

Total marks – 34  
 
   Attempt all questions. 

   The test contains four multiple choice questions. 

• Questions 1 - 4 worth 1 mark each. 
 
Answer on the multiple choice sheet attached. 
 
  

• Questions 5 and 6 are worth 15 marks each. 
 

• Questions 5 and 6: start each question in a  
          separate answer booklet. 
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Section A:  Multiple Choice Questions: 1 mark each 

Answer on the multiple choice sheet attached. 
 
 
1.  Consider the conditional statement for n > 2:  

              “If n is a prime number, then n is odd.” 

             What is the contrapositive of the conditional statement? 

 A   If n is prime, then n is not odd.           B   If n is not prime, then n is not odd.   
 
 C   If n is odd, then n is not prime.           D   If n is not odd, then n is not prime. 

 
 
2.          Consider the statement:    

              “Ǝ a real number x such that x2  = 4  and  x < 1.” 

             What is the negation of this statement? 

              A   Ǝ a real number x such that x2  ≠ 4  and  x ≥ 1.  
 
              B   Ɐ real numbers x, x2 ≠ 4  or  x ≥ 1. 
 
              C    Ǝ a real number x such that x2 =  4  or  x > 1. 
 
              D   Ɐ real numbers x, x2  ≠ 4  and  x > 1. 

  

3.        Which complex number is a 6th root of i?  

A                          B                  

 

C                   D     
 
 

4. Let . 
 Which of the following is true about the value of ? 
 
 A It is purely real 
 
 B It is purely imaginary 
 
 C 0 
 

 D  
   

− 1
2
+ 1
2
i − 1

2
− 1
2
i

− 2 + 2i − 2 − 2i

α = 1− i
α10

32e
5πi
2
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Section B: (Questions 5 & 6) 
 
Question 5 (15 marks) Use a SEPARATE writing booklet                                                       Marks 
 
Show all necessary working. 
 
 
(a) Prove that log$5  is irrational.                            2 
 
 
(b) Prove that n is divisible by 6 if and only if n is divisible by 2 and 3.             2 
 
 

(c) (i) Given , show that .                1 

 
 (ii) Hence, prove that if  xk, yk  > 0 for all k = 1, 2, 3, …, n  then 

 

         & '	)*
+*
	+ 		 +*

)*
-

.

/01
≥ 2𝑛.                                 2 

 
 

(d) Prove by Induction, for 𝑛 ≥ 4,	that  𝑛! > 𝑛9.                                                          4 
 
 
(e) Consider the statement:                    2 

 
 “If y″ = 0 at x = a, then there is a point of inflexion at x = a.”    

 
Prove or disprove this statement.  
 

 
(f) Three positive real numbers a, b and c are such that   
 a + b + c = 1 and a ≤ b ≤ c.  

 
By considering the expansion of (𝑎 + 𝑏 + 𝑐)9 or otherwise,             2 
show that  5𝑎9 + 3𝑏9 + 𝑐9 ≤ 1     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

, 0a b > 2a b
b a
+ ³
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Question 6 (15 marks) Use a SEPARATE writing booklet                                                       Marks 
 
 
 
 
(a) Given that , 
 

 (i) Show that          1 

 
 (ii) Hence, by using (i) and binomial expansion, write  in terms of 
   (where n = 2, 4)        3 
 
 
 
(b) Let n be an integer greater than 2. 
 Suppose w is an n-th root of unity and . 
 
 (i) By expanding the left-hand side, show that  
 
         2 
 

 (ii) Using the identity  , or otherwise, prove that 

 

          1 

 

 (iii) Hence, if  , find the real part of     1 

 

 (iv) Deduce that     1 

 

 (v) 	By expressing the left hand side of the equation in part (iv) in terms of  

   and , find the exact value, in surd form, of .   3 

   
 
 
 
 
 

Question 6 continued next page… 
 
 

z = cosθ+ isinθ

zn + 1
zn

= 2cosnθ

cos4 θ
cosnθ

ω ≠ 1

1+ 2ω + 3ω2 + 4ω3 +L+ nωn−1( ) ω −1( ) = n

1
z2 −1

= z−1

z − z−1

1
cos2θ+ isin2θ−1

= cosθ− isinθ
2isinθ

ω = cos 2π
n

+ isin 2π
n

1
ω −1

1+ 2cos 2π
5

+ 3cos 4π
5

+ 4cos 6π
5

+5cos8π
5

= − 5
2

cos
π
5

cos
2π
5

cos
π
5
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Question 6 continued… 
 
 
(c) The diagram below shows triangle OPQ in an Argand plane with the point 

 P being represented by the complex number .     3 

 
     

      
 

 If  and , find, in Cartesian form, the complex number 

 representing the point Q.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Examination 

 

 

3
2
+ i 3

2

∠OPQ = 7π
12

PQ = 2
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Question 

1. A  B  C  D  

2. A  B  C  D  

3. A  B  C  D  

4. A  B  C  D  

         

         

         

         
 

 

 

 

 

 

 

Question Marks  

MC                 /4 

5                /15 

6                /15 

Total  
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