
  

 

 

 

 

 

 

 

 

 

 

PART A — (10 × 1 = 10 marks) 

Answer ALL the questions.  

1. £Põ Gs Áøμ¯Ö 

 Define Prime number. 

2. )13(φ &ß ©v¨ø£ PõsP. 

 Find )13(φ . 

3. ÂÀ\ß ÷uØÓzøu GÊxP. 

 State Wilson’s theorem. 

4. )42(mod1872 ≡x &US GzuøÚ wºÄPÒ Esh GÚ PõsP. 

 How many solutions for )42(mod1872 ≡x . 

5. J¸[Qø\Âß H÷uÝ® Cμsk £s¦PøÍ GÊxP. 

 Write any two properties for Congruence. 

6. áõ÷Põ¤ SÔ±k Áøμ¯Ö. 

 Define Jacobi Symbol. 
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7. «¨ö£¸ •Ê Gs \õº¦ Áøμ¯Ö. 

 Define greatest integer function. 

8. ¤£Úõ] Á›ø\ø¯ GÊxP. 

 Write the Fibonacci sequence. 

9. 71622 =+ yx  GßÓ øh÷¯õ£õsiß \©ß£õmiØS wºÄ 
CÀø» GÚ {¯õ¯¨£kzxP. 

 Diophantine equation 71622 =+ yx  has no solution. 
Justify. 

10. ¤uõ÷Põ›¯ß •U÷Põnzøu Áøμ¯Ö. 

 Define a Pythaogorean triangle. 

PART B — (5 × 4 = 20 marks) 

Answer ALL the questions.  

11. (A) n Gß£x ªøP •ÊGs ÷©¾® 13 +n  Gß£x £Põ 
Gs GÛÀ 1=n  GÚ {ÖÄP. 

  If n is a positive integer such that 13 +n  is prime, 
then prove that 1=n . 

Or 

 (B) 315 ©ØÖ® 4235 CuØPõÚ «¨ö£¸ ö£õx ÁSzvø¯ 
PõsP. ÷©¾® tS 4325315)4235,315gcd( +=  GÛÀ 

S ©ØÖ® t &ß ©v¨ø£ PõsP. 

  Find the gcd of 315 and 4235 and find the integer S 
and t such that tS 4325315)4235,315gcd( += . 

12. (A) ö£º©miß ÷uØÓzøu GÊv {ÖÄP. 

  State and prove Fermat’s theorem. 
Or 

 (B) 1000! &I ÁSUS® £i¯õÚ 3 ©ØÖ® 2&ß E¯º 
£i°øÚ PõsP. 

  Find the height power of 3 and 2 dividing 1000!. 
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13. (A) 17 ©ØÖ® 21&ß C¸£i Ga\® PõsP. 

  Find the Quadratic residue of 17 and 21. 
Or 

 (B) ©mk 383&ß C¸£iuõß Ga\©õ AÀ»x Ga\©ØÓøÁ 
219&BP C¸US©õ Gß£øu wº©õÛ. 

  Determine whether 219 is Quadratic residue or non 
residue mod 383. 

14. (A) na  Gß£x { }na  GßÓ Á›ø\°ß n&Áx EÖ¨¦, 

÷©¾® { }na  Á›ø\ 6127 21 +−= −− nnn aaa , 3n ≥  

©ØÖ® 21 =a , 82 =a  GßÓ «ÒÁ¸ öuõhºø£ 

{øÓÄ ö\´QÓx GÛÀ 134 +−= nn
na , 1n ≥  GÚ 

{ÖÄP. 

  Let the nth term na  of the sequence { }na  satisfy the 
recurrence relation 6127 21 +−= −− nnn aaa for 3n ≥  
with initial conditions 21 =a , 82 =a . Prove that 

134 +−= nn
na  for all 1n ≥ . 

Or 
 (B) )(nf  Gß£x J¸ ö£¸UPÀ \õº¦ ©ØÖ® 

=
nd

dfnF
/

)()(  GÛÀ )(nF  Gß£x ö£¸UPÀ \õºÄ 

GÚ {ÖÄP. 

  Let )(nf  be a multiplicative function and let 

=
nd

dfnF
/

)()( . Then prove that )(nF  is 

multiplicative. 

15. (A) 42108 =− yx  GßÓ øh÷¯õ£õsiß \©ß£õmiß 
AøÚzx wºÄPøÍ²® PõsP. 

  Find all the solutions of the Diophantine equation 
42108 =− yx . 

Or 
 (B) zyx ,,  Gß£x öuõhUP{ø» ¤uõ÷Põ›¯ß 

•U÷Põn® GÛÀ x AÀ»x y H÷uÝ® J¸ •ÊGs 
Cμmøh £øh¯õPÄ® A÷u ÷|μ® ©ØÓøÁ JØøÓ 
£øh¯õP C¸US® GÚ {ÖÄP. 

  If zyx ,,  is a Primitive Pythagorean tripple, then 
prove that one of the integers x or y is even while 
the other is odd. 
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PART C — (5 × 8 = 40 marks) 

Answer any FIVE questions. 

16. ÁSzuÀ ÁÈ•øÓø¯ GÊv {ÖÄP. 

 State and prove division algorithm. 

17. GsPou Ai¨£øh ÷uØÓzøu GÊv {ÖÄP. 

 State and prove Fundamental theorem of Arithmetic. 

18. ö»Uμõßâ ÷uØÓzøu GÊv {ÖÄP. 

 State and prove Lagrange theorem. 

19. P Gß£x £Põ Gs GÛÀ 0
1

1

=






−

=

p

a
p

a  ÷©¾® AøÁ 







 −

2
1P

 C¸£i Ga\•®, 





 −

2
1P

 C¸£i Ga\ØÓøÁ GÚ 

{ÖÄP. 

 If P is an odd prime then 0
1

1

=






−

=

p

a
p

a , Hence there are 

Precisely 





 −

2
1P

 Quadratic residues and 





 −

2
1P

 

Quadratic non residue of P. 

20. Põì xønz ÷uØÓzøu GÊv {ÖÄP. 

 State and Prove Gauss Lemma. 

21. τ  ©ØÖ® σ  BQ¯ Cμsk® ö£¸UPÀ \õº¦ GÚ {ÖÄP. 

 Prove that τ  and σ  are both multiplicative function. 

22. 10075 =+ yx  GßÓ øh÷¯õ£õsiß \©ß£õmiØPõÚ 
ªøP •Ê Gs wºÄPøÍ PõsP. 

 Find all positive integer solutions of the Diophantine 
equation 10075 =+ yx . 

23. 1≥n  BP C¸¨¤ß  =
nd

nd
/

)(φ  GÚ {¹¤. 

 If 1≥n , then prove that  =
nd

nd
/

)(φ . 

 __________________ 


