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Arahan kepada calon: 

 

1. Jawab SEMUA soalan. 

 

2. Kalkulator adalah TIDAK dibenarkan sepanjang peperiksaan berlangsung. 

 

3. Soalan adalah dalam bahasa Inggeris. 

 

4. Markah diberi untuk jalan kerja dan jawapan yang tepat. 
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Question 1 

Solve for complex number 𝑧 = 𝑥 + 𝑖𝑦 if |𝑧 + 2| = 1 + 𝑖𝑧 where |𝑧| and 𝑧 denote the 

modulus of 𝑧 and the complex conjugate of 𝑧, respectively. Show that there is only one 

solution.   

[10 marks] 

 

Question 2 

Given a nondegenerate triangle with integer sidelengths. It is known that one angle of the 

triangle is  
2𝜋

3
  and one of the sides has length equal to the average of the other two. What is 

the smallest possible parameter of this triangle? 

[10 marks] 

 

Question 3. 

Calculate the probability of randomly chosen numbers 𝛼 and 𝛽 in the closed interval [0, 1] 

such that 𝛼 +  𝛽 ≤  1 and their product does not exceed  
8

81
. 

[10 marks] 

 

Question 4. 

Show that there is a bijection 𝑓 ∶  {1, 2, 3, …… . , 2024} →  {1, 2, 3, …… , 2024} such that for 

any 1 ≤ 𝑖 < 𝑗 < 𝑘 ≤ 2024 ,  

𝑓(𝑖) + 𝑓(𝑘)  ≠ 2𝑓(𝑗). 

[10 marks] 
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Question 5 

Let 𝒜 be a collection of distinct subsets of {1, 2, 3, … , 2024} with |𝒜| ≥  21013, where |𝒜| 

denotes the cardinality of 𝒜. Prove that there must be three distinct sets 𝐴, 𝐵, 𝐶, in 𝒜 such 

that 

𝐵 ∩ 𝐶 ⊆ 𝐴 ⊆ 𝐵 ∪ 𝐶 . 

[10 marks] 

 

Question 6 

For any positive integer 𝑛 and real number 𝑥, let 𝐴𝑛,𝑥  be an 𝑛 × 𝑛 matrix given by 

𝐴𝑛,𝑥 = 

(

 
 

1 𝑥 …
𝑥 1 𝑥
⋮

𝑥𝑛−1

𝑥𝑛

𝑥
⋮

𝑥𝑛−1

⋱
⋱
…

   

𝑥𝑛−1 𝑥𝑛

… 𝑥𝑛−1

⋱
1
𝑥

⋮
𝑥
1 )

 
 

. 

Determine if 𝐴𝑛,𝑥 is invertible on the real number line ℝ and find its inverse if exist. 

[10 marks] 


