
RvZxq wek̂we`¨vj‡qi cÖkœcÎ-2015 

NUH-2015 
K-wefvM 

1| K) Abymg gWz‡jv 𝑛 ej‡Z wK eySvq?  [What do you mean by 

congruence modulo n?] 

 L) Abymg gWz‡jv 𝑛 Gi †h †Kv‡bv `yBwU ag© wjL|  [Write any two 

properties of congruence modulo n.] 

 M) hyMj †gŠwjK Gi msÁv `vI|  [Define twin primes.] 

 N) gvi‡mb msL¨vi msÁv `vI|  [Define Mersenne numbers] 

 O) †hvMwm× msL¨v Kx?  [What is perfect numbers?] 

 P) wbY©q Ki|  [Find the value of  

 Q) DBjm‡bi Dccv‡`¨i wecixZ cÖwZÁv wjL|  [Write down the converse 

fo Wilson’s theorem.] 

R) d©vgvi Dccv`¨ eY©bv Ki| [State Fermat’s theorem.] 

 S) †gvweqvm dvsk‡bi msÁv `vI| [Define Mobius function.] 

 T) BDwK¬Wxq †Wv‡gb Gi msÁv `vI| [Define Euclidian domain.] 

 U) Dirchlet product- Gi msÁv `vI| [Define Dirichlet product.] 

 V) GK‡Ki bg© KZ?  [What is the norm of a unity?] 
 

2| cÖgvY Ki †h, hw` 2 − 1 †gŠwjK msL¨v nq, Z‡e 𝑝 wb‡RI †gŠwjK| 

wecixZµ‡g Bnv wK me©̀ v mZ¨? [Prove that, if 2 − 1is a prime, then p 

itself a prime. Is it always true conversely?] 

 

msL¨vZË¡ 

3| cÖgvY Ki †h, †hvMwm× msL¨v¸wj 2nି1(2n − 1) AvKv‡ii n‡e, ‡hLv‡b 

(2n − 1) †gŠwjK msL¨v Ges n>1. [Prove that, the perfect numbers are 

of the form 2nି1(2n − 1), where (2n − 1) is prime and n>1 .] 
 

4| dvg©vi msL¨vi msÁv `vI| cÖgvY Ki †h, dvg©vi msL¨v¸wj ci¯úi mn‡gŠwjK|  

[Define Fermat’s number. Prove that the Fermat’s number are 

relatively prime.] 
 

5| DBjm‡bi Dccv`¨ eY©bv I cÖgvY Ki|  [State and prove Wilson’s 

Theorem.] 
 

6| x =
ଷ

ଶ
+

ହ

ଶ
√−3 GKwU wØNvZ c~Y©msL¨v wKbv cixÿv Ki| [Test whether 

x =
ଷ

ଶ
+

ହ

ଶ
√−3 is an integer or not.] 

 

7| mgvavb Ki [Solve]:   𝑥 ≡ 7(𝑚𝑜𝑑6) 

                [Solve]:   𝑥 ≡ 35(𝑚𝑜𝑑36) 

                [Solve]:   𝑥 ≡ 5(𝑚𝑜𝑑42)  
 

8| cÖgvY Ki †h, ỳBwU †MŠwYK msL¨vZvwË¡K dvsk‡bi Dirichlet product †MŠwYK 

dvskb n‡e| [Prove taht Dirichlet product of any two 

multiplicative arithmatical function is also a multiplicative 

function.] 

9| †`LvI †h, AweiZ fMœvsk  2 +
1

3
+

1

1
+ ⋯ GKwU wØNvZ mgxKi‡Yi g~j|   

    [Show that, the continued fraction  2 +
1

3
+

1

1
+ ⋯ is a  root of a    

    quadratic equation.] 
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10| cvwUMwY‡Zi g~j Dccv`¨ eY©bv I cÖgvY Ki|  [State and prove 

fundamental theorem of arithmatics.] 
 

11| K) †h‡Kvb 𝑎 I 𝑥 Gi Rb¨ †`LvI †h, 𝑎௫ + 𝑎 Ges 𝑎௫ − 𝑎 me©̀ v †Rvo| 

[Show that 𝑎௫ + 𝑎 and 𝑎௫ − 𝑎 are always even whatever a and x may 

be.] 
 

 L) mgxKiY Gi c~Y©msL¨vq mKj mgvavb wbY©q Ki| 
 

12| hw` 𝑎𝑥 + 𝑏𝑦 = 𝑐 mij w`IdvšÍxb mgxKi‡bi GKwU mgvavb (𝑥, 𝑦) Ges  

(𝑎, 𝑏) = 𝑑, 𝑑|𝑐 nq, Zvn‡j cÖgvY Ki †h, Dnvi mvaviY mgvavb n‡e:  

 𝑥 = 𝑥 + 𝑏ଵ𝑡, 𝑦 = 𝑦 − 𝑎ଵ𝑡, ‡hLv‡b 𝑎ଵ =


ௗ
, 𝑏ଵ =



ௗ
 Ges 𝑡 ∈ 𝑧  [If  

(𝑥, 𝑦) is a particular solution of linear Diophantine equation 

𝑎𝑥 + 𝑏𝑦 = 𝑐 and , (𝑎, 𝑏) = 𝑑, 𝑑|𝑐 then prove that its general 

solution is, 𝑥 = 𝑥 + 𝑏ଵ𝑡, 𝑦 = 𝑦 − 𝑎ଵ𝑡, where 𝑎ଵ =


ௗ
, 𝑏ଵ =



ௗ
 , 𝑡 ∈ 𝑧  ] 

 

13| K) cÖgvY Ki ϕ(mn) =
ϕ(m)ϕ(n)

ϕd
. d †hLv‡b (m,n)=d  [Prove that 

ϕ(mn) =
ϕ(m)ϕ(n)

ϕd
. d , wheres (m, n)=d.] 

 

 L) AbymgZv e¨envi Kwiqv †`LvI †h, 2ସ଼ − 1 msL¨vwU 97 Øviv wefvR¨| 

[Using congruences, show that the number 2ସ଼ − 1 is divisible 

by 97.] 
 

14| K) fb g¨vs‡Mvì dvsk‡bi msÁv `vI|  [Define Von Mangoldt 

Function.] 

 cÖgvY Ki †h, [Prove that,] (𝑛) = − ∑ 𝜇(𝑑)𝑙𝑛𝑑ௗ| 
 

 L) cÖgvY Ki †h, [Prove that,] ∑
ఓమ(ௗ)

థ(ௗ)
=



థ()ௗ|  

 

15| ‰PwbK fvM‡kl Dccv`¨ e¨envi 2x≡1(mod 3), 3x≡2(mod 5), 

5x≡3(mod 7) K‡i AbymgZvgvjvi mgvavb wbY©q Ki| [Solve the system 

of congruence 2x≡1(mod 3), 3x≡2(mod 5), 5x≡3(mod 7) using 

by Chines Remainder’s Theorem.] 
 

16| †Kvb k‡Z© wØNvZ wdì‡K BDwK¬wWqvb wdì ejv nq? wØNvZ wd‡ì GK‡Ki msÁv 

`vI| 𝑄√2 Gi mKj GKK wbY©q Ki|  [ On which condition, the 

quadratic field will be called Euclidian field? Define unit in a 

quadratic field. Determine all units of 𝑄√2.] 
 

17| cÖgvY Ki †h, †h‡Kv‡bv AhyM¥ †gŠwjK msL¨v 𝑝 †K `yBwU c~Y©msL¨vi †hvMdjiƒ‡c 

cÖKvk  Kiv hvq hw` Ges †Kej hw` 𝑝 ≡ 1(𝑚𝑜𝑑 4) nq| [Prove that and 

off prime p can be expressed as a sum of two square iff 𝑝 ≡

1(𝑚𝑜𝑑 4).]  
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