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Question 1 

Given two squares below. 

 

Explain how these squares visualize the proof of Pythagoras Theorem. 

[10 marks] 

 

Question 2 

Show that √19 + √99 < √20 + √98.  

[10 marks] 

 

Question 3 

Find all continuous functions 𝑓: ℝ → ℝ such that 𝑓(2022𝑥) − 𝑓(2021𝑥) = 674𝑥. 

[10 marks] 

 

Question 4 

Prove that  

1

14 + 12 + 1
+

2

24 + 22 + 1
+ ⋯ +  

2022

20224 + 20222 + 1
<

1

2
. 

 (Hint : 𝐾4 + 𝐾2 + 1 = (𝐾2 − 𝐾 + 1)(𝐾2 + 𝐾 + 1)). 

[10 marks] 
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Question 5 

Let 𝐴 and 𝐵 be real matrices of size 𝑚 × 𝑛 and 𝑛 × 𝑚, respectively. Prove that the non-zero 

eigenvalues of 𝐴𝐵 and 𝐵𝐴 are the same. 

(Hint : 𝑑𝑒𝑡(𝐼𝑚 + 𝐴𝐵) = 𝑑𝑒𝑡(𝐼𝑛 + 𝐵𝐴)). 

[10 marks] 

 

Question 6 

Given the figure below. Suppose 𝐴𝐶 is not congruent to 𝐵𝐶 and 𝐶𝐷 bisects ∡𝐴𝐶𝐵. Prove   

that 𝐶𝐷 cannot be perpendicular to 𝐴𝐵.  

 

 

[10 marks] 

 

 


