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BACHELOR’S DEGREE 

PROGRAMME (BDP)  

Term-End Examination 

June, 2025 

MTE-06 : ABSTRACT ALGEBRA  

Time : 2 Hours  Maximum Marks : 50 

Note : (i) Attempt five questions in all. 

 (ii) The seventh question is compulsory. 

 (iii) Do any four questions from Q. Nos. 

1 to 6. 

 (iv) Use of calculators is not allowed. 

1. (i) Let A { | 0}x x  R . Check whether 

or not the function : A Af  , given by 

2( ) 2f x x  , is one-one. 2 

(ii) Define an abelian group. Give an 

example, with justification, of an 

infinite abelian group. 2 
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(iii) Write the permutation 

                         = (1 4 3 2) (2 3 5)   

 as a product of disjoint cycles, and as a 

product of transpositions. 2 

(iv) Check whether or not : 

0 2 1

0 0 1

0 0 0

 
 


 
  

 

is a nilpotent element in the ring of  

3 × 3 matrices with real entries. 2 

(v) Let R be an integral domain and  

a, b   R be associates. Show that a|b 

and b|a. 2 

2. (a) List the ideals of Z/40Z. How many of 

them are principal ideals ? Give reasons 

for your answer. 3 

(b) Show that *2

2

GL ( )

SL ( )

R
R

R
, where 

* = \{0}R R . 5 

(c) Find the order of 4  in 10( , +)Z . 2 

3. (a) Let : 

G = , 0
0 0

a a
a a

   
   

   

R  

Check whether or not G is a group 

under matrix multiplication. 3 
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(b) Define the centre of a group. Find the 

centre of quaternion group, 8Q . 3 

(c) Let R =  ×  × Z Z Z  be the ring with 

respect to addition defined by : 

1 1 1 2 2 2( , , ) ( , , )x y z x y z   

1 2 1 2 1 2( , , )x x y y z z     

and multiplication defined by : 

1 1 1 2 2 2( , , ) . ( , , )x y z x y z  

= 1 2 1 2 1 2( , , )x x y y z z  

Check whether or not : 

S {( , , ) | }a b c a b c   R  

is a subring of R. Further, find a non-

trivial proper ideal of R. 4 

4. (a) Let R [ ]i Z , \ {0}nZ  and I Rn . 

Show that Ia ib   iff |n a  and |n b . 

Further show that R/I is a finite ring. 6 

(b) Let G be a group of order 33. Show that 

all its Sylow subgroups are normal. 4 

5. (a) Let G be a group, H  G, K  G  , such 

that ( (H), (K)) 1o o   and G = HK . Show 

that G is an abelian group. 4 
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(b) From the multiplication table of 

S = {2, 4, 6, 8, 10, 12}  under multi-

plication (mod 14). Check whether or 

not S is a group. 6 

6. (a) Show that, in a finite commutative ring 

with unity, every non-zero element is 

either a zero divisor or a unit. Also find 

the number of zero divisors of 20Z . 6 

(b) Let R be a commutative ring with 

identity. Let I and J be ideals of R such 

that I + J = R . Show that IJ = I J . 4 

7. 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 subring of a UFD must be a UFD. 

(ii) If G is a group and H is a subgroup such 

that H  G  and G/H is cyclic, then G is 

cyclic. 

(iii) The field of quotients of  2Z Z  is R. 

(iv) { , , IGNOU, }Z Q  is a set. 

(v) If (R, , )  is a ring, any subgroup of 

(R, )  is a subring of (R, , ) . 



 [ 5 ] MTE–06 

C–2477/MTE–06 P. T. O. 

 MTE–06 

Lukrd mikf/k dk;ZØe (ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2025 

,e-Vh-bZ-&06 % vewrZ chtxf.kr 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % (i) dqy ik¡p iz'uksa ds mÙkj nhft,A  

 (ii) iz'u la[;k 7 djuk t:jh gSA  

 (iii) iz'u la[;k 1 ls 6 rd fdUgha pkj iz'uksa ds mÙkj 

nhft,A  

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

1- (i) eku yhft, A { | 0}x x  R A tk¡p dhft, 

fd Qyu : A Af  ] tks 
2( ) 2f x x   }kjk 

fn;k x;k gS] ,dSdh gSA 2 

 (ii) ,d vkcsyh lewg dks ifjHkkf"kr dhft,A iqf"V ds 

lkFk ,d vuar vkcsyh lewg dk mnkgj.k nhft,A 2 

 (iii) Øep;  = (1 4 3 2) (2 3 5)  dks i{kkUrj.kksa ds 

xq.kuQyu ds :i esa ,oa vla;qDr pØksa ds 

xq.kuQyu ds :i esa fyf[k,A 2 
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 (iv) tk¡p dhft, fd % 

0 2 1

0 0 1

0 0 0

 
 


 
  

 

okLrfod izfof"V;ksa okys 3 × 3 vo;oksa ds oy; esa 

'kwU; Hkkoh vo;o gSaA 2 

 (v) eku yhft, R ,d iw.kk±dh; izkUr gS vkSj , Ra b  

lgpkjh vo;o gSA fn[kkb, fd a|b vkSj b|aA 2 

2- (d) oy; Z/40Z dh xq.ktkofy;ksa dh lwph cukb,A 

buesa fdruh eq[; xq.ktkoyh gSaA vius mÙkj dk 

dkj.k crkb,A 3 

([k) fn[kkb, fd 
*2

2

GL ( )

SL ( )

R
R

R
] tgk¡ * = \{0}R R A 

     5 

(x) 10( , +)Z esa 4  dh dksfV fudkfy,A 2 

3- (d) eku yhft, %  

G = , 0
0 0

a a
a a

   
   

   

R  

tk¡p dhft, fd G vkO;wg xq.ku ds lkis{k lewg gSA 

    3 



 [ 7 ] MTE–06 

C–2477/MTE–06 P. T. O. 

([k) ,d lewg dk dsUæ ifjHkkf"kr dhft,A prq"V;h 

lewg 8Q  dk dsUæ fudkfy,A 3 

(x) eku yhft, fd R =  ×  × Z Z Z  

1 1 1 2 2 2( , , ) ( , , )x y z x y z  

1 2 1 2 1 2( , , )x x y y z z     

 }kjk ifjHkkf"kr ;ksx vkSj 

1 1 1 2 2 2( , , ) . ( , , )x y z x y z  

= 1 2 1 2 1 2( , , )x x y y z z  

 }kjk ifjHkkf"kr xq.ku ds lkis{k oy; gSA tk¡p 

dhft, fd S {( , , ) | }a b c a b c   R ] oy; 

R dh mioy; gSA vkxs R esa ,d mfpr vrqPN 

xq.ktkoyh fudkfy,A 4 

4- (d) eku yhft, R [ ]i Z ] \ {0}nZ  vkSj 

I R.n  fn[kkb, fd og Ia ib   ;fn vkSj 

dsoy ;fn |n avkSj | .n b  vkxs fn[kkb, fd R/I 

,d ifjfer oy; gSA 6 

([k) eku yhft, G dksfV 33 okyk lewg gSA fn[kkb, fd 

bl lewg ds lhyks milewg izlkekU; gSaA 4 
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5- (d) eku yhft, G ,d lewg gS] H  G, K  G  ] 

tgk¡ ( (H), (K)) 1o o   vkSj G = HK  fn[kkb, 

fd G ,d vkcsyh lewg gSA 4 

([k) S = {2, 4, 6, 8, 10, 12}  dk xq.ku (mod 14) 

lkis{k xq.ku rkfydk cukb,A tk¡p dhft, fd S 

,d lewg gS ;k ughaA 6 

6- (d) fn[kkb, fd ,d ifjfer rRle dk Øefofues; 

oy; esa izR;sd vo;o ;k rks ek=d gS ;k 'kwU; dk 

Hkktd gSA 20Z ds 'kwU; Hkktdksa dh la[;k Hkh Kkr  

dhft,A  6 

([k) eku yhft, R ,d Øefofues; rRle dk oy; gSA 

eku yhft, I vkSj J oy; R dh xq.ktkofy;k¡  

gSa ftuds fy, I + J = R.  fn[kkb, fd 

IJ = I J A 4 

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

dFku vlR; gSa \ vius mÙkj dh y?kq miifÙk ;k 

izR;qnkgj.k }kjk iqf"V dhft, tks Hkh mfpr gS % 10 

(i) ,d vf}rh; xq.ku[kaMu izkUr (UFD) dh mioy; 

Hkh vf}rh; xq.ku[kaMu izkUr gSA 
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(ii) ;fn G ,d lewg vkSj H ,d milewg gS ftlds 

fy, H  G  vkSj G/H pØh; gS] rks G pØh; 

gSA 

(iii) R oy;  2Z Z  dk foHkkx {ks= gSA 

(iv) { , , IGNOU, }Z Q  ,d leqPp; gSA 

(v) ;fn (R, , )  ,d oy; gS] (R, )  dk dksbZ 

Hkh milewg (R, , )  dh mioy; gSA 

× × × × × 

 

 

 

 

 

 

 

 

 


