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Instructions: Answer the following questions as per the instructions. 

SECTION A  

(5Q x 4M = 20Marks) 

S. No.  Marks CO 

Q 1  Evaluate (
−219

383
), (

𝑎

𝑝
) represents the Legendre symbol. 4 CO3 

Q 2 Let 𝑟 be the remainder when 1059, 1417, 2312 are divided by 𝑑 >  1, 

then find 𝑑 –  𝑟.  
4 CO1 

Q 3 Justify the following statement.  

In Pell’s equation 𝑥2 −  𝑑𝑦2 = 1, 𝑑 is taken to be square-free. 
4 CO4 

Q 4 Find the multiplicative inverse of 29 under (mod 48).  4 CO2 

Q 5 Illustrate the fact that the Diophantine equation 𝑥𝑛 + 𝑦𝑛 =  𝑧𝑛 has the 

trivial integral solution, provided 𝑥𝑦𝑧 =  0 and 𝑛 ≥ 3.   
4 CO4 

SECTION B  

(4Q x 10M = 40 Marks) 

Q 6 Prove that if 𝑝 is a prime number and (𝑎, 𝑝)  =  1, then the congruences 

𝑥𝑛  ≡ 𝑎 (𝑚𝑜𝑑 𝑝) has (𝑛, 𝑝 –  1) solutions or no solutions according as 

𝑎
(𝑝−1)

(𝑛,𝑝−1)⁄
 ≡ 1 (𝑚𝑜𝑑 𝑝) or not.  

10 CO2 

Q 7 Suppose 𝑝 is an odd prime and integer 𝑎 be such that (𝑎, 𝑝)  =  1. Consider 

set 𝑆 = {𝑎, 2𝑎, 3𝑎, … ,
𝑝−1 

2
𝑎} having subset 𝐴 = {𝑏 ∈ 𝑆: 𝑏 (𝑚𝑜𝑑𝑝) >

 ⌊
𝑝

2
⌋ } such that |𝐴| = 𝑛,  then show that  (

𝑎

𝑝
) =  (−1)𝑛. 

10 CO3 

Q 8 Find the general formula for the 𝑛𝑡ℎ Triangular and Pentagonal number.  10 CO4 



Q 9 Prove that, (
𝑎

𝑝
) ≡  𝑎

𝑝−1

2  (𝑚𝑜𝑑 𝑝), for any odd prime 𝑝. Hence find (
5

11
). 

OR 

Let 𝑚, 𝑛 be odd integers, then prove that (
𝑛

𝑚
) =  (−1)

𝑛−1

2
 .

𝑚−1

2 (
𝑚

𝑛
). Hence 

evaluate (
3

11
).  

10 CO3 

SECTION-C 

(2Q x 20M = 40 Marks) 

Q 10 
Find all possible solutions of the congruence 𝑥2  ≡ 79 (𝑚𝑜𝑑 91). 20 CO3 

Q 11 
Let (𝑥, 𝑦, 𝑧) be a Pythagorean triplet. Then show that 

(a) 𝑥 and 𝑦 are of different integral structures, provided 𝑧 is odd. 

(b) For any odd 𝑥, there exist 𝑎, 𝑏 ∈  ℕ with 𝑎 > 𝑏, (𝑎, 𝑏) = 1  and 

        𝑎 ≢ 𝑏 (𝑚𝑜𝑑 2) satisfying 𝑥 =  𝑎2 −  𝑏2, 𝑦 = 2𝑎𝑏, 𝑧 =  𝑎2 +  𝑏2. 

OR 

(a) Prove that (𝑥, 𝑦) is a solution to the Pell’s equation 𝑥2 − 2𝑦2 = 1 if 

and only if  𝑥 + 𝑦√2  =  (3 + 2√2)𝑛 for some 𝑛 ∈  ℕ.  

(b) Prove that Triangular – Square equation 𝑇𝑚 =  𝑆𝑛 is shifted to 𝑥2 −

2𝑦2 = 1 under the transformation 𝑥 = 2𝑚 + 1, 𝑦 = 2𝑛 and reversely.  

10 + 10 CO4 

 


