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Note : This paper is of forty (40) marks containing three 

(03) 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= pkyhl ¼40½ 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 nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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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 ukS (9
1

2
) vad fu/kkZfjr gSaA 

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

gSaA 

1. Prove that the necessary and sufficient condition for a 

non-empty subset H of a group G to be a subgroup is 

that 1
H , H Ha b a b


    , where 1

b
  is the 

inverse of b in G. 

fl) dhft;s fd fdlh lewg G ds mileqPp; H ds 

milewg gksus dh vko’;d vkSj i;kZIr ‘krZ gS 

1
H , H Ha b a b


    ] tgk¡ 1

b
  G esa b dk 

O;qRØe gSA 

2. Show that the union of two subgroup is a subgroup if 

and only if one is contained in other. 

fn[kkb, ds nks milewgksa dk la?k ,d milewg gksxk ;fn 

vkSj dsoy ;fn ,d&nwljs esa fufgr gksA 

3. Show that the set P3 of all permutation on three 

symbols 1, 2, 3 is a finite non-abelian group of order 6 

with respect to permutation multiplication as 

composition. 

fn[kkb, fd 1] 2] 3 ds Øep; lewg dk leqPp; 
3

P  

Øep; xq.ku ds fy, ,d 6 Øe dk fu;r vkcsyh lewg 

gksxkA 

4. Prove that there exists a basis for each finite 

dimensional vector space. 

fl) dhft, fd izR;sd fu;r vkdkj ds lfn’k lef‛V ds 

fy, ,d vk/kkj ekStwn gksrk gSA 
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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 four (04) marks each. Learners are 

required to answer four (04) questions only.  

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

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

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

gSaA 

1. Show that the set  G 3 : , Qx y x y    is a 

group w. r. t. addition. 

fn[kkb, fd leqPp;  G 3 : , Qx y x y    tksM+ ds 

fy, ,d lewg gksrk gSA 

2. If G is a finite group of Ga  , then order of a divides 

o (G). 

;fn G  ,d fu;e lewg gS vkSj Ga  ] rks a  dk Øe 

 o G  dks foHkkftr djsxkA 

3. In any ring R, show that : 

    , Ra b a b a b      

fdlh oy; R  ds fy, fn[kkb, fd % 

    , Ra b a b a b      

4. Show that non-zero finite integral domain is a field. 

fn[kkb, fd v’kwU; fu;r iw.kk±dh; izkUr ,d {ks= gksrk gSA 
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5. Define subspace of the vector space. 

fdlh lfn’k lef‛V dh milef‛V dks ifjHkkf‛kr dhft,A 

6. Show that a finite dimensional vector space has a finite 

basis. 

fn[kkb, fd fdlh fu;r vkdkj dh lfn’k lef‛V dk ,d 

fu;r vk/kkj gksrk gSA 

7. Define isomorphism of vector space. 

fdlh lfn’k lef‛V ds fy, lekdkfjrk dks ifjHkkf‛kr 

dhft,A 

8. Prove that any homomorphism of vector space onto 

itself is an isomorphism. 

fl) dhft;s fd fdlh lfn’k lef‛V ds fy, Lo;a ij 

lek:irk] lekdkfjrk gksrh gSA 

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 

Choose the correct answer : 

lgh mŸkj pqfu, % 

1. In a group G for each element Ga   there is : 

(a) No inverse 
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(b) A unique inverse 1
Ga


   

(c) More than one inverse 

(d) None of these 

fdlh lewg G  ds izR;sd vo;o Ga   ds fy, % 

¼v½ dksbZ izfrykse vo;o ugha gksxk 

¼c½ ,d vf}rh; izfrykse 1
Ga


  

¼l½ ,d ls T;knk izfrykse 

¼n½ buesa ls dksbZ ugha 

2. A ring R is an integral domain if : 

(a) R is a commutative ring 

(b) R is commutative ring with zero divisor 

(c) R is commutative ring with no zero divisor 

(d) R is ring with zero divisor 

oy; R  ,d iw.kk±dh; izkUr gksxk ;fn % 

¼v½ R  ,d fofues; oy; gksxh 

¼c½ R  ,d fofues; oy; gksxh ‘kwU; foHkktd ds lkFk 

¼l½ R  ,d fofues; oy; gksxh ‘kwU; foHkktd ds fcuk 

¼n½ R  ,d oy; gksxh ‘kwU; foHkktd ds lkFk 

3. Given permutation 
1 2 3 4 5 6

6 1 2 5 4 3

 

 
 

 is equivalent 

to : 

(a) (1632) (21) 

(b) (1632) (11) 

(c) (1632) (45) 

(d) (1632) (34) 
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Øep; 
1 2 3 4 5 6

6 1 2 5 4 3

 

 
 

 cjkcj gksxk % 

¼v½ ¼1632½ ¼21½ 

¼c½ ¼1632½ ¼11½ 

¼l½ ¼1632½ ¼45½ 

¼n½ ¼1632½ ¼34½ 

4. The dimension of the vector space is : 

(a) Number of elements in the vector space 

(b) Number of elements in  basis of vector space 

(c) Subspace of vector space 

(d) None of these 

fdlh lfn’k lef‛V dk vkdkj gksrk gS % 

¼v½ lfn’k lef‛V esa ftrus vo;o gksrs gSa 

¼c½ lfn’k lef‛V ds vk/kkj esa ftrus vo;o gksrs gSa 

¼l½ lfn’k lef‛V dh milef‛V 

¼n½ buesa ls dksbZ ugha 

5. The set I of integers w. r. to ordinary addition and 

multiplication is : 

(a) A field 

(b) Not a field 

(c) A ring 

(d) Not a ring 
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lk/kkj.k tksM+ ,oa xq.ku ds fy, iw.kk±dksa dk leqPp; I gksrk  

gS % 

¼v½ ,d {ks= 

¼c½ {ks= ugha 

¼l½ ,d oy; 

¼n½ oy; ugha 

6. Which of the following is true ? 

(a) Every group is a field 

(b) Every ring is a field 

(c) Every integral domain is a field 

(d) Every finite integral domain is a field 

fuEUfyf[kr esa ls dkSu&lk lR; gS \ 

¼v½ izR;sd lewg {ks= gksrk gS 

¼c½ izR;sd oy; ,d {ks= gksrk gS 

¼l½ izR;sd iw.kk±dh; izkUr ,d {ks= gksrk gS 

¼n½ izR;sd ifjfer iw.kk±dh; izkUr ,d lfn’k {ks= gksrk gS 

7. Let T be a linear transformation on finite vector space 

V, than : 

(a) Rank T < Dim V 

(b) Rank T = Dim V 

(c) Rank T > Dim V 

(d) Rank T = Nullity (V) 
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T  ,d jSf[kd ifjorZu gS fdlh lfn’k lef‛V V ij] rks % 

¼v½ Rank T < Dim V 

¼c½ Rank T = Dim V 

¼l½ Rank T > Dim V 

¼n½ Rank T = Nullity (V) 

8. If a set contains a zero vector, then : 

(a) Set is linearly dependent 

(b) Set is linearly independent 

(c) Set is null set 

(d) None of these 

;fn ,d leqPp; esa v’kwU; lfn’k gksa] rks % 

¼v½ leqPp; ,d?kkrh; LorU= gksxk 

¼c½ leqPp; ,d?kkrh; vkfJr gksxk 

¼l½ leqPp; ‘kwU; gksxk 

¼n½ buesa ls dksbZ ugha 

9. A linear transformation T from V to W is isomorphism 

if it is : 

(a) Into 

(b) Onto 

(c) One-one 

(d) None of the above 

jSf[kd ifjorZu vkblksekfQZd gS V ls W rd] ;fn ;g gS % 

¼v½ vkUrfjd vkPNknd 

¼c½ vkPNknd 

¼l½ ,dSdh 

¼n½ mi;qZDr esa ls dksbZ ugha 
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10. If W1 and W2 are subspaces of V, then which of the 

following is false ? 

(a) W1   W2 is a subspace of V 

(b) W1   W2  is a subspace of V 

(c) W1 + W2 in a subspace of V 

(d) W1   W2 is not a subspace of V 

;fn 
1

W  vkSj 
2

W  milef‛V;k¡ gSa V  dh] rks dkSu&lk 

dFku vlR; gksxk \ 

¼v½ W1   W2 ,d milef‛V gksxh V dh  

¼c½ W1   W2 ,d milef‛V gksxh V dh  

¼l½ 
1 2

W W  ,d milef‛V gksxh V dh  

¼n½ 
1 2

W W  ,d milef‛V ugha gksxh V dh  
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