
  

 

 

 

 

 

 

 

 

PART A — (10 × 1 = 10 marks) 

Answer ALL the questions. 

1. G  J¸ S»ö©ßP ©ØÖ® Ga∈  GßP. ( )a0  I Áøμ¯Ö. 

Let G  be a group and let Ga∈ . Define ( )a0 . 

2. _ÇØ]U S»® Áøμ¯Ö. 

Define cyclic group. 

3. ÷|ºø© EmS»® Áøμ¯Ö. 

Define normal subgroup. 

4. ö£º©õm ÷uØÓzøu GÊxP. 

State Fermat’s theorem. 

5. §¼¯ß ÁøÍ¯® Áøμ¯Ö. 

Define Boolean ring. 

6. £SÁøÍ¯zøu Áøμ¯Ö. 

Define division ring. 

QP.No. : BB 753  3SCI

B.Sc. B.Ed. DEGREE (4-Year Integrated)  
EXAMINATIONS, MARCH 2025. 

(For the Candidates admitted during the Academic Year 
2017–2018 onwards) 

Third Semester  

Core Paper V – GROUPS AND RINGS 

Time : 3 hours Maximum Marks : 70



 QP.No. : BB 753 2

7. R&ß «¨ö£¸ ^ºÁøÍ¯® Áøμ¯Ö. 

Define a maximal ideal of R. 

8. ö\¯À J¨¦ø©°ß EmP¸ Áøμ¯Ö. 

Define Kernel of homomorphism. 

9. i61 +  ©ØÖ® i155 −  °ß «¨ö£¸ ö£õx ÁSzv PõsP. 

Find the greatest common divisor of i61 +  and i155 − . 

10. ³UÎi¯ß ÁøÍ¯® Áøμ¯Ö. 

Define Euclidean ring. 

PART B — (5 × 4 = 20 marks)  

Answer ALL the questions. 

11. H ©ØÖ® K  Gß£x G  GßÓ S»zvß EmS»[PÒ GÛÀ 
KH ∩  Gß£x  G &°ß EmS»® GÚ {ÖÄP. 

 If H  and K  are subgroups of a  group G , then prove 
that KH ∩  is also a subgroup of G . 

12. ö»Uμõßâß ÷uØÓzøu GÊv {ÖÄP. 

 State and prove lagrange’s theorem. 

13. R  Kº ÁøÍ¯® GÛÀ 

(A) 0a = a0 = 0 

 (B) a(–b) = (–a)b = –(ab) 

 If R  is ring prove that  

(a) 0a = a0 = 0 

(b) a(–b) = (–a)b = –(ab) 
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14. J¸ Gs Aμ[Pzvß ö\¯À©õÓõ ¤®£® ©ØöÓõ¸ Gs 
Aμ[P©õP C¸UP ÷uøÁ°Àø» GÚ {ÓÄP. 

 Prove that the homomorphic image of an integral domain 
need to be an integral domain.   

15. Jº ³UÎi¯ß ÁøÍ¯® A»S EÖ¨ø£ ö£ØÖÒÍx GÚ 
{ÖÄP. 

 Prove that an Euclidean ring possesses a unit element. 

PART C — (5 × 8 = 40 marks)  

Answer any FIVE questions. 

16. JÆöÁõ¸ Á›ø\©õØÓ•® AøÁPÎß _ÇØa]PÎß 
ö£¸UP® GÚ {ÖÄP.  

 Prove that every permutation is the product of its cycles. 

17. H  ©ØÖ® K  Gß£Ú G  °ß •iÄÖ EmS»ö©ÛÀ 

KH
KH

HK
∩

=  GÚ {ÖÁP. 

 Let H  and K  be two finite subgroups of a group G  then 

KH
KH

HK
∩

= . 

18. EmS»zvØPõÚ öP´¼°ß ÷uØÓzøu GÊv {ÖÄP. 

 State and prove Cayley’s theorem for subgroup. 

19. Pn®  BÚx 







− ab

ba
 GßÓ ÁiÁ® öPõsh AøÚzx 

AoPøÍ²® öPõskÒÍx GÛÀ  BÚx AoU 
TmhÀ ©ØÖ® Ao¨ ö£¸UP¼ß RÌ ÁøÍ¯® GÚ 
{ÖÄP. 

 Prove that the set  of all matrices of the form 







− ab

ba
 

where ∈ba,  is ring under matrix addition and matrix 
multiplication. 
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20. Jº §äâ¯ ÁSzv CÀ»õu •iÄÖ £›©õØÖ ÁøÍ¯® 
PÍ® GÚ {ÖÄP. 

 Prove that a finite commutative ring R without zero 
divisors is a field. 

21. JÆöÁõ¸ Gs Aμ[P•® PÍzvÝÒ voUP •i²® GÚ 
PÍ® GÚ {ÖÄP.  

 Prove that every integral domain can be imbedded in a 
field. 

22. R  Gß£x ³UÎi¯ß ÁøÍ¯® ©ØÖ® Rba ∈,  

(A) 0≠b  Gß£x R -ß A»S EÖ¨¦ CÀø» GÛÀ 
( ) ( )abdad <  GßÖ® 

(B) b  Gß£x R -ß A»S EÖ¨¦ GÛÀ ( ) ( )abdad =  
GßÖ® {ÖÄP. 

 Let R  be a Euclidean ring and Rba ∈,  then prove that  

 (a) 0≠b  is not a unit in R  than ( ) ( )abdad <  

 (b) b  is a unit in R  then ( ) ( )abdad = . 

23. { }Zbaiba ∈+= ,/  GßÓ Põ]¯ß •Ê GsPÎß 

ÁøÍ¯® AvÀ ( ) 22 baibad +=+  GßÔ¸UP  BÚx 
J¸ ³UÎi¯ß ÁøÍ¯® GÚ {ÖÄP. 

Prove that the ring of Gaussian integers 
{ }Zbaiba ∈+= ,/  is an Euclidean domain where we 

define ( ) 22 baibad +=+  .  

———————–– 


