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Q1 
Let 𝑵 be the set of all natural numbers. Define a relation 𝑹 on 𝑵 such that 𝒂 𝑹 𝒃 
if and only if  𝒂 ≡ 𝒃(𝒎𝒐𝒅 𝟒). Show that 𝑹 is an equivalence relation on 𝑵. (Note: 
𝒂 ≡ 𝒃(𝒎𝒐𝒅 𝟒) means 𝒂 − 𝒃 is divisible by 4). 
 
How many distinct equivalence classes are there in this relation? 

 
[5] 

  
2 1,2 

      
      
Q2 (a) Define a relation on the set 𝑨 = {𝒂, 𝒃, 𝒄, 𝒅} that is reflexive and symmetric but 

not transitive. 
[2] 2 2,3 

Q2 (b) Find the number of solutions of the equation 𝒙𝟏+𝒙𝟐+. . . +𝒙𝟏𝟐 = 𝟓, where 𝒙𝒊 ≥ 𝟎 
are integers. Justify your answer. 

[3] 2 1,3 

      
      
Q3 (a) How many 6-digit number can be formed using the digits 1, 1, 2, 3, 3, 3? [2] 1 3 
Q3 (b) There are 12 students in a class. We want to give them 17 chocolates. Every 

student receives at least 1 chocolate. How many ways can we do it? 
[3] 1 3 

    1 3 
      
Q4 (a) Solve the recurrence relation 𝑎௡ − 6𝑎௡ିଵ + 9𝑎௡ିଶ = 0 using characteristic 

equation method. 
[2] 1 3,4 

Q4 (b) Find the particular solution of the recurrence relation 𝒂𝒏 + 𝒂𝒏ି𝟐 − 𝟐𝒂𝒏ି𝟑 = 𝟑𝒏 +
𝟓. 

[3] 1 3,4 

      
      
Q5 (a) Let {𝒂𝒏} be a sequence defined by the recurrence relation 𝒂𝒏 − 𝟐𝒂𝒏ି𝟏 + 𝒂𝒏ି𝟐 =

𝟐𝒏, with 𝒂𝟎 = 𝟐, 𝒂𝟏 = 𝟏. Find the generating function of the sequence. 
[2] 1 3,4 

Q5 (b) Solve the above recurrence relation using generating function. [3] 1 3 
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