
  

  Reg. No. : ........................................... 

Code No. : 30579 B  Sub. Code : SMMA 62 

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

Sixth Semester 

Mathematics — Core 

NUMBER THEORY 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer 

1. 784241    ß ©v¨¦ 

 (A) 3081  (B) 2261 

 (C) 2061  (D) 1661 

 The sum of 784241    is 

 (a) 3081  (b) 2261 

 (c) 2061  (d) 1661 
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2. n  J¸ ªøP •Ê Gs ÷©¾® nr   J¸ ªøP •Ê 

Gs GÛÀ 1 rr ncnc  ß ©v¨¦ 

 (A) rcn 1   (B) 11  rcn  

 (C) rnc   (D) 1rnc  

 If n is a given positive integer, and nr   is also a 

positive integer, than the value of 1 rr ncnc  

 (a) rcn 1   (b) 11  rcn  

 (c) rnc   (d) 1rnc  

3. «.ö£õ.Á   36,8  ——————— 

 (A) 8    (B) 4  

 (C) 4    (D) 8  

 gcd   36,8  ——————— 

 (a) 8    (b) 4  

 (c) 4    (d) 8  

4. K  §]¯©À»õu •Ê Gs GÛÀ «.ö£õ.Á. 

 kbka, ? 

 (A) K «.ö£õ.Á  ba,  (B) K «.ö£õ.Á  ba,  

 (C) «.ö£õ.Á  ba,  (D) 
2k «.ö£õ.Á  ba,  
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 For any interger 0k , gcd  kbka, ? 

 (a)  baK ,gcd.   

 (b)  baK ,gcd  

 (c)  ba,gcd  

 (d)  bak ,gcd2  

5. Gs 30 US® SøÓÁõÚ EÒÍ JØøÓ¨£øh £Põ 

GsPÎß GsoUøP¯õÚx. 

 (A) 8   (B) 9 

 (C) 10   (D) 11 

 The number of odd prime less than 30 is 

 (a) 8   (b) 9 

 (c) 10   (d) 11 

6. ÁSzuÀ ö\´ÁÈ¨£i, JÆöÁõ¸ Cμmøh¨£øh 

ªøP Gsøn²® uÛa]Ó¨¦¨£h ———————  

GÚ GÊu •i²®. 

 (A) 14 n    

 (B) 34 n  

 (C)   244 norn   

 (D) CøÁ÷¯x® CÀø» 
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 According to division algorithm, every positive 
even integer can be uniquely written as 

 (a) 14 n   (b) 34 n  

 (c)   244 norn  (d) None of these 

7. x6  ———————  21mod  GßÓ 

•ØöÓõ¸ø©¯õÚx wºÄPøÍU öPõshuõS®. 

 (A) 3   (B) 2 

 (C) 6   (D) 8 

 The congruence x6  ———————  21mod  
has solutions. 

 (a) 3   (b) 2 

 (c) 6   (d) 8 

8. E»Pzuμ ¦vuõP Gsoß £zuõ® C»UP® a
10 

=  
——————— 

 (A)  


9

1

11mod
k

kKa   

 (B)  


9

1

11mod
k

ka  

 (C)    



9

1

11mod1
k

kaK     

 (D)  


10

1

11mod
k

kKa  
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 In ISBN, the tenth digit 10a  is given by  

——————— 

 (a)  


9

1

11mod
k

kKa   

 (b)  


9

1

11mod
k

ka  

 (c)    



9

1

11mod1
k

kaK     

 (d)  


10

1

11mod
k

kKa  

9.  (225) ß ©v¨¦ 

 (A) 15    

 (B) 45 

 (C) 75    

 (D) 120 

 The value of   (225) is 

 (a) 15   (b) 45 

 (c) 75   (d) 120 
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10. P  J¸ JØøÓ¨£øh £Põ Gs GÛÀ 

  111 121   ppp p  I P ÁSUS® ÷£õx 

QøhUS® «v ¯õx? 

 (A) 1   (B) 2 

 (C) 
2

1p
  (D) 1p  

 If P  is an odd prime find the remainder when 
  111 121   ppp p  is divided by P . 

 (a) 1   (b) 2 

 (c) 
2

1p
  (d) 1p  

PART B — (5 × 5 = 25 marks) 

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

11. (A) (i)  •uÀ n C¯À GsPÎß TkuÀ J¸ 

•U÷Põn C¯À Gs BS® GÚ {¹¤. 

  (ii)   Akzukzu Cμsk •U÷Põn GsPÎß 

TkuÀ J¸ •Êø©¯õÚ ÁºUP® GÚ 

{¹¤. 

  (i)  Prove that the sum of first n natural 
numbers is a triangular number.  

  (ii)  The sum of any 2 consecutive 
triangular numbers is a perfect square. 

Or 
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 (B) AøÚzx 2n  US® 

   






 

































3

1
22

4
2
3

2
2 nn

  ß ©v¨¦ 

PõsP. 

  For 2n , Find the value of 








 

































3

1
22

4
2
3

2
2 nn

 . 

12. (A) cba ,,  BQ¯Ú §a]¯©ØÓ H÷uÝ® Cμsk 

•ÊUPøÍU öPõsh •Ê GsPÒ 

d «.ö£õ.Á. ),,( cba  

  d «.ö£õ.Á.( «.ö£õ.Á.) )),,( cba  

  = «.ö£õ.Á.   ,(,, acba  «.ö£õ.Á. )),( cb  GÚ 

{¹¤UP. 

  Let cba ,,  be integers no two of which are 

zero. Show that  cbad ,,gcd  

    cbad ,,gcdgcd  

      cbacba ,gcd,,,gcd    

Or 

 (B) «.ö£õ.Á.  ba,  «.].©.   abba ,  GÚ {¹¤. 

  Prove that  ba,gcd .1cm   abba ,  for 

positive integers. 
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13. (A) GßÓ GsPÎß £Põ Põμoø¯ Psk¤i. 

  (i) 10140 

  (ii) 36000 

  Find the prime factorization of  

  (i) 10140 

  (ii) 36000 

Or 

 (B) n &Áx £Põ Gs nP  GÛÀ 
122



n

nP GÚ {¹¤. 

  If nP  is the thn  prime number, then prove 

that 
122



n

nP . 

14. (A) 64165   (©mk 7) ß ©v¨ø£U PõsP. 

  Calculate  7mod64165  . 

Or 

 (B) 3018 x (©mk 42) GßÓ ÷|›¯À •Ê J¨¦ø© 

\©ß£õmøhz wºUPÄ®. 

  Solve the linear congruence 

 42mod3018 x  
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15. (A) ö£º©õmiß ©Öuø»ø¯ J¸ GkzxUPõmk 

öPõkzx ÂÍUSP. 

  Explain about the converse of the Fermat's 
theorem by giving an example. 

Or 

 (B) P  J¸ £Põ Gs GÛÀ, G¢uöÁõ¸ •Ê Gs 

a US®  !1 paP p
 a  ©ØÖ® 

  aapP p  !1   GÚ {¹¤. 

  If P  is a prime, prove that for any integer 
 !1,  paPa p  and   aapP p  !1 . 

PART C — (5 × 8 = 40 marks)  

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

16. (A) D¸Ö¨¦ ÷uØÓzøu {º©õoUPÄ®. 

  Establish the binomial theorem. 

Or 

 (B) (i)    14.33.22.1 nn   

  
   

1,
3

21



n

nnn
  

     GÚ {¹¤. 

  (ii) öuõSzuÔ •øÓ (•iÄÖ) °ß Cμshõ® 

öPõÒøPø¯ GÊv {¹¤UP. 
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  (i) Prove that 

      
.1,

3
21

14.33.22.1 


 n
nnn

nn  

  (ii) State and prove the second principle of 
finite induction. 

17. (A) ³UÎi¯ß £i•øÓU TÔ {ÖÄP. 

  State and prove Euclidean Algorithm. 

Or 

 (B) (i) a/b ©ØÖ® a/c GÛÀ   Zyxcybxa  ,,  

GÚ {¹¤. 

  (ii) ÁSzuÀ PnUS •øÓø¯ GÊv {¹¤UP. 

  (i)  If a/b and a/c, prove that 

  Zyxcybxa  ,,
. 

  (ii)  State and prove Division Algorithm. 

18. (A) Gso¯¼ß Ai¨£øhz ÷uØÓzøuU TÔ 

{ÖÄP. 

  State and prove fundamental theorem of 
arithmetic. 

Or 
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 (B) (i)  £Põ GsPÒ Gso»h[PõuøÁ GÚU 

PõmkP. 

  (ii)   2 J¸ TÖ£hõ Gs GÚ {¹¤. 

  (i) Show that there are infinite number of 
primes. 

  (ii) Show that the number 2  is irrational 

19. (A) (i) ø\Üì «vz ÷uØÓzøuU TÔ {ÖÄP. 

  (ii) wºUP, 2x (©mk 3), 3x  (©mk 5), 

2x (©mk 7). 

  (i) State and prove Chinese Remainder 
theorem. 

  (ii) Solve
 

     7mod2,5mod3,3mod2  xxx .  

Or 

 (B) (i) ba  (©mkm ) ÷©¾®  xf  Gß£x J¸ 

£À¾Ö¨¦U ÷PõøÁ GÛÀ 

   bfaf  (©mkm ) GÚ {¹¤. 

  (ii) •ØöÓõ¸ø©ø¯¨ £¯ß£kzv 

ö£º©õmì Gs 1232
5 F  J¸ £Põ Gs  

AÀ» GÚ {¹¤. 
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 (i) If  mba mod  and  xf  is a 
polynomial coefficient, show that 
    mbfaf mod . 

 (ii) Using congruences prove that the 
Fermat's number 1232

5 F  is not a 
prime. 

20. (A) aa 21
(©mk 15) GÚU PõmkP. 

  Show that  15mod21 aa  . 

Or 

 (B) ÂÀ\ß ÷uØÓzøuU TÔ {ÖÄP. 

  State and prove Wilson's theorem. 

————————— 

 


