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B.Sc. (CBCS) DEGREE EXAMINATION,  
APRIL 2020. 

Sixth Semester 

Mathematics/Mathematics with CA – Main 

NUMBER THEORY 

(For those who joined in July 2016 only) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. SøÓÁØÓ •ÊUPøÍU öPõsh G¢u J¸ öÁØÓØÓ 

Pn•® ————— EÖ¨ø£U öPõsi¸US®. 

 (A) «a]Ö  (B) «¨ö£¸ 

 (C) §ä¯®  (D) •iÂ¼ 

 Every non empty set S of nonnegative integers 
contains a ————— element.  

 (a) least   (b) greatest 

 (c) zero   (d) infinity 
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 (a) n2    (b) 12 n  

 (c) 12 n    (d) 0 

3. nt  Gß£x n -–Áx •U÷Põn Gs GÛÀ nt  
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 If nt  is the n th triangular number, then nt  
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4. «.].© abba ),(  GÚ C¸UPz ÷uøÁ¯õÚx® 

÷£õx©õÚx©õÚ {£¢uøÚ —————. 

 (A) «.ö£õ.Á 1),( ba  

 (B) «.ö£õ.Á aba ),(  

 (C) «.ö£õ.Á bba ),(  

 (D) «.ö£õ.Á abba ),(  

 lcm abba ),(  if and only if —————. 

 (a) gcd 1),( ba  (b) gcd aba ),(  

 (c) gcd bba ),(  (d) gcd abba ),(  

5. 5# + 1 = —————. 

 (A) 5   (B) 6 

 (C) 11   (D) 31 

 5# + 1 = —————. 

 (a) 5   (b) 6 

 (c) 11   (d) 31 

6. 360--&ß {¯©Ú ÁiÁ® —————. 

 (A) 300 + 60 +0 (B) 3 + 6 + 0 

 (C) 5 # 8 # 9  (D) 2
3
.3

2
.5 
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 The canonical form of 360 is —————. 

 (a) 300 + 60 + 0 (b) 3 + 6 + 0 

 (c) 5  8  9  (d) 23.32.5 

7. !100...!2!1  ----&I 12&BÀ ÁSUP QøhUS® «v  

—————. 

 (A) 0   (B) 9 

 (C) 11   (D) 1 

 The remainder when we divide !100...!2!1   by 
12 is —————. 

 (a) 0   (b) 9 

 (c) 11   (d) 1 

8. 15  ————— )7(mod . 

 (A) 64   (B) –20 

 (C) –64   (D) 0 

 15  ————— )7(mod . 

 (a) 64   (b) –20 

 (c) –64   (d) 0 

9. p  ©ØÖ® q  öÁÆ÷ÁÖ £Põ GsPÒ ©ØÖ® 

)(modqaap  , )(mod paaq   GÛÀ pqa   

————— )(mod pq . 

 (A) 
2a    (B) 1 

 (C) a    (D) 0 
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 If p  and q  are distinct primes with  

)(modqaap   and )(mod paaq  , then  

pqa  ————— )(mod pq  

 (a) 2a    (b) 1 

 (c) a    (d) 0 

10. «a]Ö ö£õ´ø© £Põ Gs —————. 

 (A) 2   (B) 101 

 (C) 341   (D) 1001 

 The least pseudoprime is —————. 

 (a) 2   (b) 101 

 (c) 341   (d) 1001 

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (A) •iÁÖ ©Öu¸Âzu¼ß •u»õÁx uzxÁzøuU 

TÔ {¹¤. 

  State and prove the first principle of finite 
induction. 

Or 

 (B) £õìPÀ–ß Âvø¯ TÔ {ÖÄP. 

  State and prove Pascal’s rule. 
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12. (A) G¢u J¸ 1a --&US® 3/)2( 2 aa -- J¸ •Ê Gs 

GÚ {¹¤. 

  Prove that 3/)2( 2 aa  is an integer for all 
1a . 

Or 

 (B) ³UÎi¯ß ÁÈ•øÓø¯¨ £¯ß£kzv 

«.ö£õ.Á (12378, 3054) Põs. 

  Find g.c.d. (12378, 3054) using Euclidean 
algorithm. 

13. (A) £Põ GsPÎß GsoUøP •iÂÀ»õux GÚ 

{¹¤. 

  Show that the number of primes is infinite. 
Or 

 (B) np  Gß£x n ---&Áx £Põ Gs GÛÀ 
122



n

np GÚU PõmkP. 

  If np  is the n th prime number, prove that 
122



n

np . 

14. (A) )(modncbca   GÛÀ 







d
n

ba mod , 

d «.ö£õ.Á ),( nc  GÚ {¹¤. 

  If )(modncbca  , then prove that 









d
n

ba mod , where d gcd ),( nc . 

Or 
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 (B) )30(mod219 x  GßÓ ÷|›¯À \ºÁ 

\©ß£õmøhz wº. 

  Solve the linear congruence )30(mod219 x . 

15. (A) ö£º©õm&ß ÷uØÓzøuU TÔ {ÖÄP. 

  State and prove Fermat’s theorem. 

Or 

 (B) 12499&I Põμo£kzxP. 

  Factorize the number 12499. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (A) (i) BºUQªi¯ß £sø£U TÔ {ÖÄP. 

  (ii) {³mhÛß \©ß£õmøh Á¸Â. 

  (i) State and prove the Archimedean 
Property.  

  (ii) Derive Newton’s identity. 

Or 

 (B) D¸Ö¨¦z ÷uØÓzøuU TÔ {¹¤. 

  State and prove the binomial theorem. 
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17. (A) a  ©ØÖ® b  BQ¯Ú Cμsk® §ä¯©õPõu 

•ÊUPÒ GÛÀ «.ö£õ.Á byaxba ),(  GÚ 

Aø©²©õÖ C¸ GsPÒ x  ©ØÖ® y  C¸US® 

GÚ {¹¤. 

  Given integers a  and b , not both of which 
are zero, show that there exist integers x  
and y  such that byaxba ),gcd( . 

Or 

 (B) J¸ ÁõiUøP¯õÍº ¹. 132&US B¨¤Ò ©ØÖ® 

Bμg_ £Ç[PÒ 12 Áõ[SQÓõº. J¸ B¨¤Ò 

£Çzvß Âø» J¸ Bμg_ £Çzvß Âø»ø¯ 

Âh ¹. 3 AvP® BS®. ÷©¾® B¨¤ÒPÎß 

GsoUøP Bμg_Îß GsoUøPø¯ Âh 

AvP® GÛÀ JÆöÁõ¸ ÁøP°¾® GzuøÚ 

£Ç[PÒ Áõ[QÚõº? 

  A customer bought a dozen pieces of fruit,  
12 apples and oranges for Rs. 132. If an 
apple costs Rs. 3 more than an orange and 
more apples than oranges were purchased, 
how many pieces of each kind were bought? 

18. (A) Pou Ai¨£øhz ÷uØÓzøuU TÔ {ÖÄP. 

  State and prove the fundamental theorem of 
arithmetic. 

Or 
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 (B) (i) 2  J¸ ÂQu•Óõ Gs GÚ {¹¤. 

  (ii) 34 n  GßÓ ÁiÂÀ GsnØÓ £Põ 

GsPÒ C¸US® GÚUPõmkP. 

   (i) Prove that 2  is irrational. 

  (ii) Show that there are an infinite number 

of primes of the form 34 n . 

19. (A) )(modnbax   GßÓ ÷|›¯À \ºÁ \©ß£õmiØS 

J¸ wºÄ C¸UPz ÷uøÁ¯õÚx® 

÷£õx©õÚx©õÚ {£¢uøÚ bd , d  «.ö£õ.Á 

),( na  GÚ {¹¤. ÷©¾® bd  GÛÀ 

JßÖUöPõßÖ \ºÁ\©©ØÓ d  wºÄPÒ C¸US® 

GÚU PõmkP. 

  Prove that the linear congruence 

)(modnbax   has a solution if and only if 

bd  where d gcd ),( na . If bd , then it has 

d  mutually incongruent solutions modulo n . 

Or 

 (B) ø\Ü]ß «v ÷uØÓzøuU TÔ {¹¤. 

  State and prove Chinese reminder theorem. 
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20. (A) p  Kº JØøÓ¨ £Põ Gs GßP. )(mod012 px   

GßÓ C¸£i \ºÁ \©ß£õmiØSz wºÄ Aø©¯ 

÷uøÁ¯õÚx® ÷£õx©õÚx©õÚ {£¢uøÚ 

)4(mod1p  GÚU PõmkP. 

  Let p  be an odd prime. Prove that the 

quadratic congruence )(mod012 px   has a 
solution if and only if )4(mod1p . 

Or 

 (B) ÂÀ\Ûß ÷uØÓzøuU TÔ {ÖÄP. 

  State and prove Wilson’s theorem. 

 

—————— 


