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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2024 

BMTC-134 : ALGEBRA 

Time : 3 Hours     Maximum Marks : 100 

Note : (i) There are eight questions in this paper. 

 (ii) Question No. 8 is compulsory. 

 (iii) Do any six questions from Question  

Nos. 1 to 7.  

 (iv) Use of calculator is not allowed.   

1. (a) Show that ( )G 2,4,6,8=  is a group under 

multiplication modulo 10. 6 
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(b) In S4, calculate ( ) ( )−σ =
11 2 4 2 3 4 1 . Also 

find the signature of σ . 3 

(c) Find :  4 

(i) U ( ) x     

(ii) U ( )12   

(d) Give an example, with justification, of a 
subgroup of S3 that is not normal in S3. 2 

2. (a) If :   3 

       

2 3 4A
5 6 7
 

=  
 

,  

1 4
B 2 5

3 6

 
 =  
 
 

  

  C = 
1 2
2 4
 
 
 

.  

then which of the following are defined ? 

(i) AB + Ct  

(ii) BC + At  

For those that are defined calculate them. 
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(b) Find all the cosets of ( )2,3  in S3. 3 

(c) Find the centre of the ring (P (X), ∆ , ∩ ), 

where X is a non-empty set. 2 

(d) What is the statement of the division 

algorithm over K x  , where K is a field. 

Also, prove this statement. 7  

3. (a) Show that every finite integral domain is a 

field. Is the converse true ? Give reasons 

for your answer. 6 

(b) Define a relation ~ on Q by ~x y  iff 

− ∈x y Z . Check whether or not ~ is an 

equivalence relation. If it is find 1
3
 
  

, the 

equivalence class of 1/3. Else, define 

another relation on Q. 4 

(c) Let G be a permutation group and Gx ∈ . 

State and prove the equation that relates 

OrbG (x), StabG (x) and o (G). 5 
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4. (a) Let : 

S = 
0 , ,

  
∈  

  

a
a b c

c b
R . 

Check whether or not : 3 

(i) S is a subring of M2(R). 

(ii) S is an ideal of M2(R). 

(b) Is D8 = HK, for some proper subgroups H 

and K of D8 ? Further, is D8 = H × K ? 

Justify your answer. 4 

(c) Use the fundamental theorem of 

homomorphisms to prove that : 8 

/ 15−  x xZ    Z. 

5. (a) Let G be a group such that : G G,f →  

( )f x  = 2x  is a homomorphism. Must G be 

abelian ? Must G be cyclic ? Give reasons 

for your answers. 4 

(b) Draw a subgroup diagram for 28 . 5 
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(c) Let ( ) F ,∈   f x x  F (x) is a field. Show that 

if ( )f x  is irreducible, then ( )f x  is 

maximal. Is the converse true ? Why or 

why not ? 4 

(d) Find two distinct elements of the quotient 

group GL2(R)/SL2(R). 2 

6. (a) Prove that the conjugate of an n-cycle is an 

n-cycle. 3 

(b) Is 5 22 20 10 10+ − +x x x  irreducible over  

Q x   ? Is it irreducible over x    ? Give 

reasons for your answers. 4 

(c) Let G be an infinite group such that for any 

non-trivial subgroup H of G, |G : H| < ∞ . 

Show that : 4 

(i) H ≤  G ⇒  H = {e} or H is infinite. 

(ii) If G, ,g g e∈ ≠  then o (g) is infinite. 
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(d) Show that every ideal of R/I is of the form 

J/I, where R is commutative ring with 

unity and I and J are ideals of R. 4 

7. (a) Use the fundamental theorem of 

homomorphism of groups to show that : 7 

( )
( )

2 *

2

GL
.

SL


R
R

R
  

(b) Apply the Euclidean algorithm to  

find integers s and t such that 

( )21 13 21, 13s t+ = . 5 

(c) Let G be a finite group, H normal in G and 

Ga∈  such that o (Ha) = 3 and o (H) = 10. 

Find all the possible orders of a. 3 

8. Which of the following statements are true and 

which are false ? Justify your answers with a 

short proof or a counter-example, whichever is 

appropriate : 10 

(i) A ring of characteristic 2 is finite. 

(ii) Every non-cyclic group is non-abelian. 
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(iii) If G is a finite group and ( )|o Gn , then any 

generating set of G has at least n elements. 

(iv) If H is a subgroup of a group G and G,a∈  

then Ha  is a subgroup of G. 

(v) If σ  is an even permutation it must be a 

product of 2 disjoint cycles. 
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      BMTC–134 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 

ch-,e-Vh-lh--134 % chtxf.kr 

le; % 3 ?k.Vs     vf/dre vad % 100 

uk sV % (i) bl iz'u i=k esa vkB iz'u gSaA  

 (ii) iz'u la[;k 8 djuk vfuok;Z gSA  

 (iii) iz'u la[;k 1 ls 7 rd ls dksbZ Hkh N% iz'u 

gy dhft,A  

 (iv) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

 

1- (d) fn[kkb, fd ( )G 2,4,6,8=  xq.ku ekWM~;wyks 10 

ds lkis{k ,d vkO;wg gSA 6 

([k)  4S  esa ( ) ( )−σ =
11 2 4 2 3 4 1  ifjdfyr 

dhft,A σ  dk fpÉd Kkr dhft,A 3 
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(x) Kkr dhft, % 4 

(i) U ( )  xR   

(ii) U ( )12Z  

(?k) iqf"V ds lkFk 3S  ds ,d milewg dk mnkgj.k 

nhft, tks 3S  esa izlkekU; ugha gSA 2 

2- (d)  ;fn %  3 

     

2 3 4A
5 6 7
 

=  
 

, 

1 4
B 2 5

3 6

 
 =  
 
   

 rFkk       C =  
 
 

1 2
2 4

  

 rks fuEufyf[kr esa ls dkSu&lh ifjHkkf"kr gSa \ 

 (i) AB + Ct  

 (ii) BC + At 

 tks ifjHkkf"kr gSa mudks ifjdfyr dhft,A 
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 ([k)  3S  esa ( )2 3  ds lHkh lgleqPp; Kkr 

dhft,A 3 

 (x) oy; ( )( )X , ,∆ ∩P  dk dsUnz Kkr dhft,] tgk¡ 

X ,d vfjDr leqPp; gSA 2 

 (?k) K x   ij foHkktu&dyu fof/ dk dFku D;k 

gS] tgk¡ K  ,d {ks=k gSA bl dFku dks fl¼ Hkh 

dhft,A  7 

3- (d) fn[kkb, fd izR;sd ifjfer iw.kk±dh; izkUr ,d 

{ks=k gS \ D;k bl dFku dk foykse lR; gS \  

vius mÙkj dh iqf"V dhft,A 6 

([k)  Q ij ~x y  ;fn vkSj dsoy ;fn − ∈x y Z  

}kjk ,d laca/ ifjHkkf"kr dhft,A D;k ~  ,d 

rqY;rk laca/ gS \ ;fn gS] rks 1 / 3 dk rqY;rk 

oxZ 1
3
 
  

 Kkr dhft,A vU;Fkk Q ij ,d vU; 

laca/ ifjHkkf"kr dhft,A 4 
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(x) eku yhft, fd G  ,d Øep; lewg gSA 

( )GOrb x ] GStab  ( )x  vkSj ( )o G  dks feykus 

(tqM+us) okyk ,d laca/ crkb, vkSj fl¼ Hkh 

dhft,A  5 

4- (d) eku yhft, fd % 

S = 
0 , ,

  
∈  

  

a
a b c

c b
R  

tk¡p dhft, fd % 3 

(i) S oy; ( )2M R  dk mioy; gS  

;k ughaA 

(ii) ( )2S M R  dh xq.ktkoyh gS ;k ughaA 

([k) D;k 8D  ds dqN mfpr milewg H vkSj K  ds 

fy, 8D HK=  gS \ vkxs 8D H K= ×  gS \ 

vius mÙkj dh iqf"V dhft,A 4 

(x) lekdkfjrk dk ewy izes; iz;ksx djds fl¼ 

dhft, fd % 8 

/ 15−  x xZ    Z  
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5- (d) eku yhft, G  ,d lewg gS ftlds fy, 

: G G,f →  ( ) 2f x x=  ,d lekdkfjrk gS A D;k 

G  vkcsyh gksuk pkfg, \ D;k G  pØh; gksuk 

pkfg, \ vius mÙkj dh iqf"V dhft,A 4 

([k)  28  dk milewg vkjs[k cukb,A 5 

(x) eku yhft, fd ( ) Ff x x∈   ] F   x  ,d {ks=k 

gSA fn[kkb, fd ;fn f (x) v[k.Muh; gS rks  

( )f x  ,d mfPp"V xq.ktkoyh gSA D;k bl 

dFku dk foykse lR; gS \ D;ksa ;k D;ksa  

ugha \  4 

(?k) foHkkx lewg ( ) ( )2 2GL / SLR R  esa nks vyx& 

vyx vo;o Kkr dhft,A 2 

6- (d) fl¼ dhft, fd izR;sd n &pØ dk la;qXeh ,d 

n&pØ gSA 3 
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([k)  D;k 5 22 20 10 10+ − +x x x  Q [x] ij 

v[k.Muh; gS \ D;k ;g x    ij v[k.Muh; 

gS \ vius mÙkj dh iqf"V dhft,A 4 

(x) eku yhft, G  ,d vuUr lewg gS ftlesa dksbZ 

Hkh vrqPN milewg H ds fy, |G : H | <∞ A 

fn[kkb, fd % 4 

(i) { }H G H e≤ ⇒ =  ;k H vuUr gSA 

(ii) ;fn G, ,g g e∈ ≠  rks ( )o G  vUkUr gSA 

(?k) fn[kkb, fd R/I dk izR;sd xq.ktkoyh J/I  ds 

:i esa gS] tgk¡ R  ,d Øefofues; rRle dh 

oy; gS rFkk I ,oa J, R dh xq.ktkofy;k¡ gSaA 4 

7- (d) lewg dh lekdkfjrk ds ewy izes; dk iz;ksx 

djds fn[kkb, fd % 7 

( )
( )



2 *

2

GL
SL

R
R

R
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([k)  ;wfDyMh; dyu fof/ dk iz;ksx djds iw.kk±d 

s vkSj t  Kkr dhft, ftlds fy, 

( )21 13 21,13s t+ = A 5  

(x) eku yhft, G  ,d ifjfer lewg gS vkSj H 

G  dk ,d izlkekU; milewg gS Gα∈  ftuds 

fy, ( ) =o H 3a ] vkSj ( ) =o H 10 A a  dh dksfV 

ds lHkh laHkkfor eku Kkr dhft,A 3 

8- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; vkSj 

dkSu&ls dFku vlR; gSa \ vius mÙkj dh iqf"V ,d 

y?kq miifÙk ;k izR;qnkgj.k }kjk dhft,] tks Hkh mfpr 

gS %     10 

(i) vfHky{k.k 2 okyk oy; ifjfer gSA 

(ii) izR;sd vpØh; lewg vucsyh gSA 
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(iii) ;fn G  ,d ifjfer lewg gS vkSj ( )|o Gn ] rks

G  ds izR;sd tfur djus okys vkO;wg esa de ls

de n  vo;o gksrs gSaA

(iv) ;fn lewg H lewg G  dk milewg gS vkSj

Ga∈ ] rks Ha  G  dk milewg gSA

(v) ;fn σ  ,d le Øep; gS] rks ;g nks vla;qDr

pØksa dk xq.kuiQy gksuk pkfg,A

× × × × × × × 
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