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   CO BL 
Q.1(a) Find all such n with ϕ(𝑛) = 8. Explain properly. [5] 1 3 
Q.1(b) Let a and b be coprime, then find the possible values of (a+b, a-b). [5] 1 2 

     
     

Q.2(a) Find the solution(s) of the following equations. 
(i) 10𝑥 ≡ 15(mod 35) 

 
(ii) 𝑥 ≡ 2(mod 4) and 𝑥 ≡ 6(mod 9) 

[5] 2 2 

Q.2(b) Find the integer in the unit place of 2ଶ
భబ

. [5] 2 4 
     
     

Q.3(a) Generate the convergents of the expressions of √13. 
 
Then find the least positive solutions of 𝑥ଶ − 13𝑦ଶ = −1 and 
   
𝑥ଶ − 13𝑦ଶ = 1. 

[5] 3 3 

Q.3(b) Define units in 𝑍ൣ√𝐷൧ in terms of the norm value, where D>0 is a square-free integer. 
Is 41 prime in 𝑍[𝑖]? Explain. 

[5] 4 2 

     
     

Q.4(a) Use Pollard’s rho method to find a factor of 2491. [5] 4 2 
Q.4(b) Is 561 to base 2 a pseudoprime number? Is it a Carmichael number? Justify your answer. [5] 4 3 

     
     

Q.5(a) Find (-123|1009). [5] 1 3 
Q.5(b) Explain the Diffie–Hellman key exchange algorithm. How does it enable two parties to 

establish a shared secret over an insecure channel? 
[5] 5 1 
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