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Note :– This paper is of Thirty five (35) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the questions

contained in these Sections according to the detailed

instructions given there in. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

[k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. If H and K are finite subgroups of a group G, then

prove that :

0(H)0(K)
0(HK)

0(H K)
=

∩

;fn H vkSj K lewg G ds ifjfer milewg gS] rks fl¼ dhft, %

0(H)0(K)
0(HK)

0(H K)
=

∩

2. Prove that H is a normal subgroup of a group G iff the

product of any two right cosets of H in G is a right

coset of H in G.

lkfcr dhft, fd H lewg G dk ,d lkekU; milewg gS ;fn

vkSj dsoy ;fn G esa H ds fdUgha nks lgh lgleqPp; dk

xq.kuQy G esa H dk ,d lgh lgleqPp; gSA
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3. (a) Prove that a finite integral domain is a field

fl¼ dhft, fd ,d ifjfer vfHkUu Mksesu ,d {ks= gSA

(b) Show that the ring zp of integers modulo p is a

field if and only if p is prime

fn[kkb, fd iw.kk±d ekWM~;wy p dk fjax zp ,d QhYM gS

;fn vkSj dsoy ;fn p vHkkT; gSA

4. Prove that a finite dimensional vector space V has

dimension n if and only if n is the maximum number of

linearly independent vectors in any subset of V.

fl¼ dhft, fd ,d ifjfer vk;keh lfn'k lef"V V dk

vk;ke n gS ;fn vkSj dsoy ;fn n, V ds fdlh mileqPp; esa

jSf[kd :i ls Lora= lfn'kksa dh vf/kdre la[;k gSA

5. Write short notes on the following :

(i) Definition of subgroup

(ii) Permutation group

(iii) Field

(iv) Basis and dimensions

(v) Quotient space and its dimension
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fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, %

(i) milewg dh ifjHkk"kk

(ii) Øe ifjorZu lewg

(iii) QhYM

(iv) vk/kkj vkSj vk;ke

(v) HkkxQy LFkku vkSj mldk vk;ke

Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

[k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. Prove thatt he set of cube roots of unity forms an abelian

group with respect to multiplication.

fl¼ dhft, fd ,drk ds ?kuewyksa dk leqPp; xq.ku ds lEcU/k

esa ,d ,csfy;u lewg cukrk gSA
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2. Show by an example that the union of two subgroup of

a group G is not necessarily a subgroup of G.

,d mnkgj.k }kjk fn[kkb, fd lewg G ds nks milewgksa dk feyu

vko';d :i ls G dk milewg ugha gSA

3. Define cyclic group and show that U9 is a cyclic group.

pØh; lewg dks ifjHkkf"kr dhft, vkSj fn[kkb, fd U9 ,d

pØh; lewg gSA

4. Define subring of a ring and prove that intersection of

two subrings is again a subring.

,d fjax ds lcfjax dks ifjHkkf"kr dhft, vkSj lkfcr dhft, fd

nks lcfjax dk izfrPNsnu fQj ls ,d lcfjax gSA

5. Prove that every field is an integral domain, but the

converse need not be true.

fl¼ dhft, fd izR;sd {ks= ,d vfHkUu Mksesu gS] ysfdu bldk

foijhr lR; gksuk vko';d ugha gSA

6. Define linear dependence and independent of vectors

and prove that every superset of a linearly dependent

set is linearly dependent.

lfn'kksa dh jSf[kd fuHkZjrk vkSj Lora=rk dks ifjHkkf"kr dhft,

vkSj fl¼ dhft, fd jSf[kdr% vkfJr leqPp; dk izR;sd

lqijlsV jSf[kdr% vkfJr gksrk gSA
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7. Consider two subspaces A and B of V = R4(R) such

that :

A = {(x, y, 0, 0) : x, y ∈ R},

B = {(0, y, z, t) : y, z, t ∈ R}

Determine dim (A ∩ B).

V = R4(R) ds nks miLFkku A vkSj B ij fopkj djsa tSls fd %

A = {(x, y, 0, 0) : x, y ∈ R},

B = {(0, y, z, t) : y, z, t ∈ R}

dim (A ∩ B) fu/kkZfjr dhft,A

8. Prove that every finite dimensional vector space V(F)

has a basis.

fl¼ dhft, fd izR;sd ifjfer vk;keh lfn'k lef"V V(F) dk

,d vk/kkj gksrk gSA

**************


