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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1. ).*,(Q À 1ß ÷|º©õÖ 

 (A) –1   (B) 0 

 (C) 1   (D)   

 In the group ).*,(Q , the inverse of 1 is 

 (a) –1   (b) 0 

 (c) 1   (d)   
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2. ¤ßÁ¸ÁÚÁØÖÒ Gx ).*,(C °ß EmS»® CÀø»? 

 (A) },1,,1{ ii   (B) }1,1{   

 (C) }1{    (D) },{ ii   

 Which of the following are not subgroups of 
).*,(C ? 

 (a) },1,,1{ ii   (b) }1,1{   

 (c) }1{    (d) },{ ii   

3. ),( 12 Z  GßÓ S»zvÀ EÒÍ ¤Ó¨£õUQPÎß 

GsoUøP 

 (A) 1, 2, 3, 4  (B) 1, 3, 6, 9 

 (C) 1, 5, 7, 11 (D) 2, 3, 5, 7, 11 

 The set of all generators of group ),( 12 Z  is 

 (a) 1, 2, 3, 4  (b) 1, 3, 6, 9 

 (c) 1, 5, 7, 11 (d) 2, 3, 5, 7, 11 

4. G  Gß£x J¸ •iÄÖS»®. H Gß£x G °ß 

EmS»® GÛÀ, O( H ) BÚx O(G ) I ÁSUS®. 

 (A) ö»Uμõg]°ß ÷uØÓ® 

 (B) ö£º©õmiß ÷uØÓ® 

 (C) B´»›ß ÷uØÓ® 

 (D) ÷Põê°ß ÷uØÓ® 
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 “If G  is a finite group and H  is any subgroup of 
G  then the order of H divides the order of G ”. 
This theorem is known as 

 (a) Lagrange’s theorem 

 (b) Fermat’s theorem 

 (c) Euler’s theorem  

 (d) Cauchy’s theorem 

5. Cμsk JØøÓ Á›ø\ ©õØÓzvß ö£¸UPÀ Kº  
––––––– 

 (A) Cμmøh Á›ø\ ©õØÓ® 

 (B) _ÇÀ 

 (C) JØøÓ Á›ø\ ©õØÓ® 

 (D) CvÀ GxÄªÀø» 

 The product of two odd permutations is an  
–––––––––– 

 (a) even permutation (b) cycle 

 (c) odd permutation (d) none of these 

6. ).*,(),(: CZf   GßÓ \õº¦ ninf )(  GßÖ 
Áøμ¯ÖUP¨£mkÒÍx GÛÀ f  K¸ 

 (A) JßÖUöPõßÓõÚ \õº¦ 

 (B) ö\¯À÷PõºzuÀ 

 (C) ÷©»õÚ \õº¦ 

 (D) CøÁ GxÄªÀø» 
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 The map ).*,(),(: CZf  given by ninf )(  is 

 (a) one-one  (b) a homomorphism 

 (c) onto  (d) none of these 

7. )1,,( Q  GßÓ ÁøÍ¯zvß ]Ó¨¦ Gs 

 (A) 1   (B) 0 

 (C) •iÄÓõux (D) 4 

 The characteristic of the ring )1,,( Q  is 

 (a) 1   (b) 0 

 (c) infinite  (d) 4 

8. J¸ ÁøÍ¯® §¼¯ß ÁøÍ¯® GÛÀ ––––––– 

 (A) ea 2  AøÚzx Ra  Gß£x ö£¸UPÀ \©Û  

 (B) ea 2  AøÚzx® Ra  

 (C) 02 a  AøÚzx® Ra     

 (D) 0na  H÷uÝ® Rn   

 A ring is called a Boolean ring if 

 (a) ea 2  for all Ra , where e  is the 
multiplicative identify 

 (b) ea 2  for all Ra  

 (c) 02 a  for all Ra     

 (d) 0na  for some Rn  
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9. m
mxaxaxaaxp  2

210)( , 
n

n xbxbbxq  10)(  Gß£øÁ ][xF ß EÖ¨¦PÒ. 
)()( xqxp   BP C¸UP ÷uøÁ¯õÚ ©ØÖ© 

÷£õx©õÚ {£¢uøÚ ––––––– 

 (A) ii ba  , 0i  (B) ii ba  , 0i  

 (C) ii ba  0 , 0i  (D) ii ba   

 m
mxaxaxaaxp  2

210)( , 
n

n xbxbbxq  10)(  are defined in ][xF . Then 
the sufficient and necessary condition for 

)()( xqxp   is 

 (a) ii ba  , 0i  (b) ii ba  , 0i  

 (c) ii ba  0 , 0i  (d) ii ba   

10. zzf :  GßÓ \õº¦ 3)( 2  xxf  GÚ 
Áøμ¯ÖUP¨£kQÓx GÛÀ f Gß£x 

 (A) ö\¯À©õÓõ ÷PõºzuÀ ÁøÍ¯® 

 (B) ö\¯À©õÓõ ÷PõºzuÀ ÁøÍ¯® AÀ» 

 (C) C¯À©õÓõ ÷PõºzuÀ ÁøÍ¯®    

 (D) •Ê J¨¦ø© ÁøÍ¯® 

 The map zzf :  defined by 3)( 2  xxf  is  
–––––––––– 

 (a) a ring homomorphism 

 (b) not a ring homomorphism 

 (c) a ring isomorphism 

 (d) a ring epimorphism 
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) H , K  Gß£Ú G °ß EmS»[PÒ GÛÀ 

KH  ²® G °ß EmS»® Gß£øu {ÖÄP. 

  If H  and K  are subgroups of a group G  

then prove that KH   is also a subgroup of 

G . 

Or 

 (B) G J¸ S»® GÛÀ Auß ø©¯® )(GZ  Gß£x 

G °ß EmS»® Gß£øu {ÖÄP. 

  Prove that the center of G  )(GZ  is a 

subgroup of G . 

12. (A) ö»Uμõg]°ß ÷uØÓzøu GÊv {ÖÄP. 

  State and Prove Lagrange’s theorem. 

Or 

 (B) JÆöÁõ¸ ÁmhUS»•® A¤¼¯ß S»® 

BS® GÚ {ÖÄP. 

  Prove that any cyclic group is abelian. 
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13. (A) ': GGf   J¸ ö\¯À©õÓõU ÷PõºzuÀ GÛÀ 
f ß EmP¸ G °ß J¸ ÷|ºø© EmS»©õS® 

GÚ {ÖÄP. 

  Let ': GGf   be a homomorphism. Prove 
that the Kernal K  of f  is a normal 
subgroup of G . 

Or 

 (B) )(GI  Gß£x AutG °ß ÷|ºø© EmS»® 
{ÖÄP. 

  )(GI  is a normal subgroup of AutG  prove. 

14. (A) JÆöÁõ¸ PÍ•® Gsnμ[P©õS® Gß£øu 
{¹£n® ö\´P.  

  Prove that any field F  is an integral domain. 

Or 

 (B) J¸ Gsnμ[Pzvß ]Ó¨¦ Gs Gß£x 
§äâ¯® AÀ»x £Põ Gs Gß£øu {ÖÄP. 

  Prove that the characteristic of an integral 
domain is either 0 or a prime number. 

15. (A) nZZf :  GßÓ \õº¦ rxf )( , r  Gß£x 
rqnx  , nr 0  GÚ Áøμ¯ÖUP£mkÒÍx 

GÛÀ f  Gß£x ö\¯À©õÓõU ÷PõºzuÀ GÚ 
{ÖÄP. 

  If nZZf :  defined by rxf )( , where 
rqnx  , nr 0  then prove that f  is 

homomorphism. 

Or 
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 (B) ][xR  Gß£x J¸ Gsnμ[P® GÛÀ R  

Gß£x® J¸ Gsnμ[P® BS® Gß£øu 

{ÖÄP. 

  Prove that ][xR  is an integral domain iff R  is 

an integral domain. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A)  RbRabaG  *,|),(  CvÀ ),(*),( dcba  

),( dbcac   GÚ Áøμ¯ÖUP¨£mhõÀ (G * ) J¸ 

S»® GÚ PõmkP. 

  Let  RbRabaG  *,|),( . Then prove that G  

is a group under the operation *  defined by 
),(),(*),( dbcacdcba  . 

Or 

 (B) S»® G °ß C¸ EmS»[PÎß ÷\º¨¦ Pn® 

G °ß EmS»©õP C¸UP ÷uøÁ¯õÚ ©ØÖ® 

÷£õx©õÚ {£¢uøÚ JßÖ ©ØöÓõßÔß EÒ 

Aø©²® GÚ {¹¤. 

  Prove that the union of two subgroups of a 
group G  is a subgroup iff one is contained in 
the other. 
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17. (A) B°»›ß ÷uØÓzøu GÊv {¹¤UPÄ®. 

  “State and prove Euler’s theorem.” 

Or 

 (B) KH ,  Gß£Ú G  GßÓ S»zvß •iÄÖ 

EmS»[PÒ GÛÀ 
KH

KH
HK


  GÚ {ÖÄP. 

  Let KH ,  be any two finite subgroups of a 

group G . Then prove that 
KH

KH
HK


 . 

18. (A) öP´¼°ß ÷uØÓzøu GÊv {ÖÄP. 

  State and prove Cayley’s theorem. 

Or 

 (B) ö\¯À©õÓõU ÷Põºzu¼ß Ai¨£øhz 

÷uØÓzøu GÊv {ÖÄP. 

  State and prove fundamental theorem of 
homomorphism. 

19. (A) ,,( nZ ◎) Gß£x J¸ ÁøÍ¯® Gß£øu 

{¹¤. 

  Prove that ,,( nZ ◎) is a ring. 

Or 
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 (B) R  Gß£x \©Û EÖ¨¦øh¯ £›©õØÖ 
ÁøÍ¯® GßP. ^º©® M  Gß£x R ß «¨ö£¸ 
^›¯ ÁøÍ¯©õP C¸¨£uØS ÷uøÁ¯õÚ 
©ØÖ® ÷£õx©õÚ {£¢uøÚ MR |  J¸ 
PÍ©õS® GÚ {ÖÄP. 

  Let R  be a commutative ring with identify. 
Prove that the ideal M  of R  is maximal iff 

MR |  is a field. 

20. (A) ö\¯À©õÓõU ÷Põºzu¼ß Ai¨£øhz 
÷uØÓzøu ÁøÍ¯zvÀ GÊv {ÖÄP. 

  State and prove fundamental theorem of 
homomorphism of rings. 

Or 

 (B) ][xF À )(xf , )(xg  Gß£Ú C¸ EÖ¨¦PÒ. 
CvÀ 0)( xg  GÛÀ ][xF À £À¾Ö¨¦U 
÷PõøÁPÒ )(xq  ©ØÖ® )(xr  Gß£øÁ    

)()()()( xrxgxqxf   GÚ C¸US®. C[S 
0)( xr  AÀ»x )(xr ß £i )(xg ß £iø¯ Âh 

]Ô¯x GÚ {¹¤. 

  Let F  be a field. Let )(xf  and )(xg  be two 
polynomials in ][xF  with 0)( xg . Then 
prove that there exist unique polynomial 

)(xq  and )(xr  such that 
)()()()( xrxgxqxf  , where either 0)( xr  or 

deg )(deg)( xgxr  . 

————————— 


