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Note : This paper is of thirty (30) marks containing three 

(3) sections A, B and C. Learners are required to 

attempt the questions contained in these sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= rhl ¼30½ vadksa dk gS tks rhu ¼03½ [k.Mksa 

^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks bu 

[k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa ds 

mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‘A’ contains four (04) long answer type 

questions of seven and half 1
2

7  marks each. 

Learners are required to answer two (02) questions 

only. 

uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s lkr 1
2

7  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 
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1. Prove that a permutation cannot be both even or odd.  

fl) dhft;s fd Øep;] le vkSj fo”ke nksuksa ugha gks 

ldrkA  

2. Find the solution of the equation abxax = cbx in a 

group G, where a, b and c are given elements of G.  

,d lewg G esa lehdj.k abxax cbx  dk gy fudkfy;s] 

tgk¡ a, b vkSj c lewg G ds vo;o gSaA  

3. Show that the infinite set 2 3S {1, , , , ..... , , ...}nx x x x  

is a basic of the vector space F(X) of poynomial of the 

field F.   

fn[kkb;s fd vifjfer leqPp; 2 3S {1, , , , ... , , ...}nx x x x  

{ks= F dk cgqin dk lfn’k lef”V F(X) dk vk/kkj gSA  

4. Prove that every independent subset of a finitely 

generated vector space V(F) is either a basis or can be 

expressed to form a basis of V.  

fl) dhft;s fd ifjfer :i ls mRiUu lfn’k lfef”V V(F) 

dk izR;sd Lora= mileqPp; ;k rks vk/kkj gksrk gS ;k vk/kkj 

dks cukus ds :i esa O;Dr fd;k tkrk gSA  

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‘B’ contains eight (08) short answer type 

questions of two and half 1
2

2  marks each. 

Learners are required to answer four (04) questions 

only.  
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uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, <kbZ 1
2

2  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Prove that if for every element a in a group G, 2a e , 

then G is an Abelian group.   

fl) dhft;s fd ,d lewg G ds izR;sd vo;o a ftlds 

fy;s 2a e gks] rks G ,d vkcsyh lewg gksxkA    

2. Define Homomorphism and Isomorphism with 

example.  

ledkfjrk vkSj rqY;kdkfjrk dks mnkgj.k ds lkFk ifjHkkf”kr 

dhft;sA  

3. Let R be the ring of integers under ordinary addition 

and multiplication. Let R  be the set of all even 

integers. Let us define multiplication in R to be 

denoted * by the relation * /2a b ab . Prove that R is 

isomorphic to R .     

R  ,d iw.kZ la[;kvksa dk oy; gS lk/kkj.k tksM+ vkSj xq.ku 

ds v/khuA R  ,d iw.kZ le la[;kvksa dk leqPp; gSA R  esa 

xq.ku * ls vkSj lEc) * /2a b ab  ls fn[kk;k x;k gSA 

fl) dhft;s fd R vkSj R esa ledkfjrk dk lEcU/k gSA   

4. Show that a field has no proper homomorphic image.  

fn[kkb;s fd fdlh {ks= dh dksbZ futh rqY;kdkfjr izfrfcEc 

ugha gksrkA  
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5. If S, T are subset of V(F), then prove that :  

L (S T) L (S) L (T)   

;fn S, T, V(F) ds mileqPp; gSa] rks fl) dhft;s fd % 

L (S T) L (S) L (T)  

6. Prove that the kernel of a homomorphism is a 

subspace.  

fl) dhft;s fd rqY;kdkfjrk dh xq.ktkofy;k¡ ,d 

mi&lef”V gSaA  

7. Prove that every n-dimensional vector space V(F) is 

isomorphic to V (F)n .   

fl) dhft;s fd izR;sd&fnf’kr lfn’k lef”V V(F) 

ledkfjr gksrh gS V (F)n  lsA  

8. Prove that a system consisting of vectors : 

 1 (1, 0, 0, ...., 0)e  

        2 (0,1, 0, ...., 0)e ,......  

  
(0, 0, 0, .....,1)ne  

is a basis of V (F)n . 

fl) dhft;s fd ,d izca/k ftlesa lfn’k % 

1 (1, 0, 0, ...., 0)e  

        2 (0,1, 0, ...., 0)e ,......  

  
(0, 0, 0, .....,1)ne  

gSa] V (F)n  dk vk/kkj gksxkA  
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Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section ‘C’ contains ten (10) objective type 

questions of half 1
2

 mark each. All the questions 

of this section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk 1
2

 vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

1. Every group of prime order is ........... 

izR;sd vHkkT; dksfV dk lewg gksrk gS 
-------------

A 

2. The identity element of the quotient group G/H is ........ 

foHkkx lewg G/H dk bdkbZ vo;o gksrk gS 
---------------

A 

3. Any subgroup H of a group G is normal if for all 

Gx , we have :  

(a) H Hx x    

(b) H Hx x   

(c) H Hx    

(d) 1H Hx x x   

fdlh lewg G dk milewg izlkekU; gksrk gS ;fn izR;sd 

Gx ] ds fy;s %  

¼v½ H Hx x  

¼c½ H Hx x  

¼l½ H Hx  

¼n½ 1H Hx x x  
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4. If G is finite group and H is a normal subgroup of G, 

then o(G/H) is equal to :  

(a) o (G) 

(b) o (H) 

(c) o (G)/o (H) 

(d) None of these 

;fn G ,d fu;r lewg gS rFkk H mldk izlkekU; milewg 

gS rks o (G/H) cjkcj gksxk % 

¼v½ o (G) 

¼c½ o (H) 

¼l½ o (G)/o (H) 

¼n½ buesa ls dksbZ ugha  

5. Every subgroup of an abelian group is normal.  

     (True/False) 

vkcsyh lewg dk izR;sd milewg izlkekU; gksrk gSA   

    ¼lR;@vlR;½ 

6. A subring of any field is a field. (True/False) 

fdlh {ks= dk mioy; {ks= gksrk gSA  ¼lR;@vlR;½ 

7. In a field F, if ab = 0, then we must have ba = 0.  

     (True/False) 

;fn fdlh {ks= F eas 0ab ] rks 0ba  vko’;d gSA   

    ¼lR;@vlR;½  
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8. A ring R is commutative ring if a + b = b + a, for all 

a, b in R.   (True/False) 

,d oy; Øefofues; oy; gksxk ;fn izR;sd a, b tks R esa 

gS fy;s ;fn a b b a gksxkA   ¼lR;@vlR;½ 

9. In a ring of 2 × 2 matrices over the field of a real 

number, the zero element of the ring of matrices is the 

matrix :  

(a) 
1 1

1 1
  

(b) 
1 0

0 1
  

(c) 
0 1

1 1
  

(d) 
0 0

0 0
  

2 × 2 lkjf.kdksa dk oy; tks fd okLrfod la[;kvksa ds {ks= 

ds Åij gS] ds fy;s lkjf.kdksa ds oy; ds fy;s ‘kwU; vo;o 

okyk lkjf.kd gksxk % 

¼v½ 
1 1

1 1
 

¼c½ 
1 0

0 1
 

¼l½ 
0 1

1 1
 

¼n½ 
0 0

0 0
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10. In the ring 5 5({0,1, 2, 3, 4), , ) , the additive inverse 

of 2 is :   

(a) 1 

(b) 4 

(c) 3 

(d) 2 

oy; 5 5({0,1, 2, 3, 4), , )  eas 2 dk ;ksT; izfrykse gksxk % 

¼v½ 1 

¼c½ 4 

¼l½ 3 

¼n½ 2 
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