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Answer ALL questions on the separate sheet provided.          [100 marks] 

1. a) Draw a logic circuit using AND, OR and NOT gates corresponding to the Boolean  
  Expression,  𝐴 = 𝑋𝑌 + (𝑋 + 𝑌̅)(𝑍 + 𝑌) (6 marks) 

     
     
     
 b) Let 𝑃 = {𝑎, 𝑏, 𝑐} and 𝑄 = {0,1}.   
     
  i) Find the Cartesian Product, 𝑃 × 𝑄. (3 marks) 

     
  ii) List the Power Sets for Q. (3 marks) 
     
     
     
 c) A bucket of water with volume of 2850ml is poured into 15 different cups such that 

the volume of each cup follow the arithmetic progression. The largest cup of water is 
330 ml. 

     
  i) Calculate the volume of the first cup of water. (4 marks) 
     
  ii) Find the difference between the two consecutive cups. (4 marks) 
     
  iii) If the cups are continue to be filled in the same sequence, determine the  
   𝑛𝑡ℎ cup where the volume of the cup is exceeding 500ml. (5 marks) 

   Total: [25 marks] 
     
     
     

2. a) A bag contains 15 marbles, including 6 red and 7 blue. A marble is drawn at 
random. Find the following probabilities. 

    
  i) The drawn marble is blue. (2 marks) 
     
  ii) The drawn marble is not red. (2 marks) 
     
  iii) The drawn marble is blue or red. (3 marks) 
     

     
     
 b) Suppose a coin is tossed 2 times in a row, 
    
  i) Draw the tree diagram to illustrate all the possible events. (6 marks) 
     
  ii) What is the probability of getting 1 head and 1 tail? (2 marks) 
     
     
 c) There are 24 students taking Subject A, while there are 30 students taking subject B. 

It is known that there are total of 38 students. 
     
  i)  What is the probability to randomly choose a student who is taking 

both subject? 
(4 marks) 

     
  ii) Draw a Venn Diagram to illustrate the probability of students taking 

both subjects. 
(3 marks) 

     
  iii) What is the probability of a student in Subject A class also taking 

Subject B? 
 

(3 marks) 
   Total: [25 marks] 
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3. a) How many numbers between 10,000 and 60,000 can be formed with the digits 
  1, 2, 3, 4, 5, 6, and 7 such that no digits are repeated in any of the numbers formed. 
    (5 marks) 
     
     
 b) How many unique ID with 6 characters can be formed by using vowels and the  
  digits 0, 1, 2, 3, and 4, if the characters cannot be repeated and  
     
  i) Must have 2 vowels at the front of the ID. (5 marks) 
     
  ii) No restriction on the position and number of vowels and numbers. (5 marks) 
     
     
     
 c) A football team manager needs to select 11 players from all his players. Given that 

he needs to ensure his selection consists of 3 defenders, 4 midfielders, 3 forwards 
and 1 goalkeeper. Currently his team has a total of 3 goalkeepers, 7 defenders, 9 
midfielders and 5 forwards. 

     
  i) How many possible teams he can pick? (5 marks) 
     
  ii) If he needs to pick another 5 players from any position to be his 

substitute team. How many possible teams he can pick? 
(5 marks) 

   Total: [25 marks] 
     
     
     

4. a) Given the graph in Figure 4a below, 
 

  

 
Figure 4a 

 

 

  i) identify the deg− and deg+  of each vertex. (5 marks) 
     

  ii) proof that |𝑬| =  ∑ 𝒅𝒆𝒈−(𝒗) =  ∑ 𝒅𝒆𝒈+(𝒗). (3 marks) 
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 b) Given that the graph in Figure 4b below, 

 
  

 
Figure 4b 

 

 

  i) What is the condition for a graph to has a Euler Circuit or Path? (4 marks) 
     
  ii) Does the graph in Figure 4b has a Euler Circuit or Path? (3 marks) 
     
  iii) What is Dirac’s theorem and Ore’s theorem said about Hamilton 

Path and Circuit? 
 

(6 marks) 
     
  iv) Does the graph in Figure 4b has a Hamilton Path or Circuit? (4 marks) 
   Total: [25 marks] 
     
     
     

- END OF QUESTIONS - 
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