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Note : (i) Answer five questions in all. 

 (ii) Question No. 7 is compulsory. 

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

1 to 6. 

 (iv) Use of calculator is not allowed. 

1. (a) Define the Euler  -function. Further, 

find (18) and (18)
17  (mod 18). 3 

(b) List all the generators of the group 

15Z . Justify your list. 2 
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(c) Find all the Sylow subgroups of a group 

of order 35. Is this group cyclic ? Justify 

your answer. 5 

2. (a) Let G be the set of all real numbers 

except – 1. Define an operation * on G 

by *a b ab a b    for all , Ga b . 

Check whether or not G is an abelian 

group.  4 

(b) Let R be a ring such that 2r r  for all 

Rr . Show that R is commutative. 

Also find the characteristic of R. 3 

(c) Give an example, with justification, of a 

ring R which is not an integral domain, 

but for which every ideal is principal. 3 

3. (a) If N is a subgroup of index 2 in a group 

G, then show that N is normal subgroup 

in G.  3 

(b) Let :f Z Z  be defined by 2( ) 2f x x  . 

Find 1({0,1, 2})f  . 2 
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(c) Check whether or not : 

 
4 3 2

Q[ ]

1

x

x x x x     
 

is a field. 5 

4. (a) Express the permutation :  

             
 

    

1 2 3 4 5 6 7 8 9

8 9 2 3 1 7 6 5 4
  

as a product of disjoint cycles. Is   

even ? Give reasons for your answer. 3 

(b) State the Fundamental Theorem of 

Homomorphism for rings. Further, 

apply it to prove that 5 2 3/ Z Z Z . 7 

5. (a) Give an examples, with justification, to 

show that if N is a normal subgroup of a 

group G, then the centre of N may not 

be contained in the centre of G. 3 

(b) In a Euclidean domain R, show that for 

any non-zero Rr , (1) ( )d d r , where d 

is a Euclidean valuation. 2 
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(c) Give an example, with justification, of a 

ring with identity that has a subring 

not containing identity. 2 

(d) Use the principle of mathematical 

induction to prove that 2 2nn   for all 

,  > 3n nN . 3 

6. (a) Describe all subgroups of (Z, +) which 

contain 5Z and 7Z. 2 

(b) Let T be the set of straight lines in a 

plane. Define a relation on T by 1 2L RL

iff 1L  is perpendicular to 2L . Is the 

relation reflexive ? Is it symmetric ? Is 

it transitive ? Justify your answers. 3 

(c) Let : 

            





R = | ,
a

a b
b

Z  s. t. 2 .3 , ,m nb m n Z  

, 0m n   

Show that R is a ring with respect to 

the usual addition and multiplication of 

rational numbers. Is R commutative ? 

Does R have an identity element ? 

Justify your answers. 5 
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7. Which of the following statements are true 

and which are false ? Give reason for your 

answers. (Marks with only be given for 

proper justification) : 10 

(i) In the Klein 4-group, every element has 

order 2. 

(ii) 18Z  and 3 6Z Z  are isomorphic groups. 

(iii) 8Z  has no non-zero nilpotent elements. 

(iv) In a ring with identity, a unit cannot be 

a zero divisor. 

(v) 
2
pZ  is a field, where p is a prime. 
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 MTE–06 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 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 vfuok;Z gSA  

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

nhft,A  

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

1- (d) vkW;yj -Qyu dks ifjHkkf"kr dhft,A vkxs] 

(18) vkSj 
(18)

17 (mod 18) fudkfy,A 3 

([k) lewg 15Z  ds lHkh tud vo;oksa dks lwfpr 

dhft,A viuh lwph dh iqf"V dhft,A 2 

(x) dksfV 35 okys ,d lewg ds lHkh lhyks milewg 

fudkfy,A D;k ;g lewg pØh; gS \ vius mÙkj dh 

iqf"V dhft,A 5 
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2- (d) eku yhft, fd G – 1 NksM+dj lHkh okLrfod 

la[;kvksa dk leqPp; gSA G ij lafØ;k * lHkh 

, Ga b  ds fy, *a b ab a b    }kjk 

ifjHkkf"kr dhft,A tk¡p dhft, fd G ,d vkcsyh 

lewg gS ;k ughaA 4 

([k) eku yhft, oy; R esa lHkh Rr  ds fy, 

2r r A fn[kkb, fd R Øefofues; gSA R dk 

vfHkyk{kf.kd Hkh Kkr dhft,A 3 

(x) iqf"V ds lkFk ,d oy; R dk mnkgj.k nhft, tks 

iw.kk±dh; izkUr ugha gS ijUrq mldh izR;sd xq.ktkoyh 

eq[; gSA  3 

3- (d) ;fn lewg G esa N ,d lwpdkad 2 okyk ,d 

milewg gS] rks n'kkZb, fd G esa N izlkekU; milewg 

gSaA   3 

([k) eku yhft, :f Z Z  
2( ) 2f x x   }kjk 

ifjHkkf"kr gSA 
1({0,1, 2})f   fudkfy,A 2 

(x) tk¡p dhft, fd % 5 

 
4 3 2

Q[ ]

1

x

x x x x        

 ,d {ks= gS ;k ughaA  
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4- (d) Øep; % 

          
 

    

1 2 3 4 5 6 7 8 9

8 9 2 3 1 7 6 5 4
 

dks vla;qDr pØksa dh xq.kuQy ds :i esa fyf[k,A 

D;k ;g  le gS \ vius mÙkj dh iqf"V dhft,A 3 

([k) oy;ksa ds fy, lekdkfjrk dk ewy izes; fyf[k,A 

vkxs] mldks iz;ksx djds fl¼ dhft, fd 

5 2 3/ Z Z Z A 7 

5- (d) ;g fn[kkus ds fy,] iqf"V ds lkFk mnkgj.k nhft, 

fd ;fn N lewg G dk izlkekU; milewg gS rks N 

dk dsUæ G ds dsUæ esa vkfo"V ugha gks ldrk gSA 3 

([k) fn[kkb, fd ,d ;wfDyMh; izkUr R esa fdlh Hkh 

'kwU;srj Rr   ds fy,] (1) ( )d d r ] tgk¡ d ,d 

;wfDyMh; ekukadu gSA 2 

(x) iqf"V ds lkFk ,d rRledh oy; dk mnkgj.k 

nhft, ftlds ,d mioy; esa rRled vo;o ugha 

gSA   2 
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(?k) xf.krh; vkxeu fof/k }kjk fl¼ dhft, fd izR;sd 

,  > 3n nN  ds fy, 
2 2nn  A 3 

6- (d) (Z, +) ds lHkh milewgksa dk o.kZu dhft, tks 5Z 

vkSj 7Z dks vkfo"V djrs gSaA 2 

([k) lery esa ljy js[kkvksa dk leqPp; T yhft,A T 

ij laca/k] 1 2L RL  ;fn vkSj dsoy ;fn 1L ] 2L

ij yEcor~ gS] }kjk ifjHkkf"kr dhft,A D;k ;g 

lEcU/k LorqY; gS \ D;k ;g lEcU/k lefer gS \ 

D;k ;g laca/k laØked gS \ vius mÙkj dh iqf"V 

dhft,A  3 

(x) eku yhft, %  

            





R = | ,
a

a b
b

Z  s. t. 2 .3 , ,m nb m n Z  

  , 0m n   

fn[kkb, fd ifjes; la[;kvksa ds lk/kkj.k tksM+ ,oa 

xq.ku ds lkis{k R ,d oy; gSA D;k R Øe& 

fofues; gS \ D;k R esa rRled vo;o gS \ vius 

mÙkj dh iqf"V dhft,A 5 
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7- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; vkSj dkSu&ls 

vlR; gSa \ vius mÙkj dh iqf"V dhft,A (mfpr 

iqf"Vdj.k nsus ls gh vad fn, tk,¡xs) % 10 

(i) Dykbu 4&lewg esa izR;sd vo;o dh dksfV 2 gksrh 

gSA 

(ii) 18Z  vkSj 3 6Z Z  rqY;kdkjh lewg gSaA 

(iii) 8Z  esa dksbZ Hkh 'kwU;srj 'kwU; Hkkoh vo;o ugha gSA 

(iv) ,d rRledh oy; esa dksbZ Hkh ek=d 'kwU; dk 

Hkktd gks ugha ldrkA 

(v) 
2
pZ
 
,d {ks= gS] tgk¡ p ,d vHkkT; la[;k gSA 

× × × × × 

 

 

 

 

 

 


