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Note :– This paper is of Seventy (70) marks divided into

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

questions contained in these Sections according to

the detailed instructions given therein. Candidates

should limit their answers to the questions on the

given answer sheet. No additional (B) answer

sheet will be issued.

uksV % ;g iz'u&i= lÙkj (70) 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–[k)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) (2×19=38)

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

type questions of Nineteen (19) marks each.

Learners are required to answer any two (02)

questions only.

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

iz'u ds fy, mUuhl (19) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

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

1. Define group. Show that the set G = {mz|m is fixed

integer and z  Z (set of integer)} is form a group with

respect to the operation addition. Is this group is abelian

group or not.

lewg dks ifjHkkf"kr dhft,A fn[kkb, fd leqPp; G = {mz|m

fuf'pr iw.kk±d gS vkSj z  Z (iw.kk±.kksa dk leqPp;)} lafØ;k

;ksx ds lkis{k ,d lewg cukrk gSA D;k lewg ,d vcsfy;u

lewg gS ;k ughaA
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2. If G be a group and H is the subgroup of G. Then

prove the following statement are equivalent :

(a) The subgroup H is normal in G

(b) For all a  G, aHa–1   H

(c) For all a G, aHa–1 = H

;fn G ,d lewg gS vkSj H, G dk ,d milewg gS] rks fl¼

dhft, fuEufyf[kr dFku lerqY; gS %

(v) milewg H, G esa lkekU; gS

(c) lHkh a  G, aHa–1   H

(l) lHkh a G, aHa–1 = H

3. Prove that the set An of all even permutation of degree

n forms a group of order 
!

2

n
 with respect to the

permutation multiplication. Also show that the set A4 of

all even permutation on four symbols {1, 2, 3, 4} is a

finite non–abelian group of order 12 with respect to the

operation permutation multiplication.

fl¼ dhft, fd n ?kkr ds lHkh leifjp;ksa (Even

Permutation) dk leqPp; An, Øe 
!

2

n
 dk ,d lewg cukrk

gS] ifjp; xq.ku ds lkis{kA ;g Hkh fn[kkb, fd pkj izrhdksa

{1, 2, 3, 4} ij lHkh leifjp;ksa dk leqP;; A4, Øe 12 dk

,d lkar] v&vcsfy;u lewg gS] ifjp; xq.ku lafØ;k ds lkis{kA
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4. If f : G  G be a isomorphism then prove the

following :

(a) The f-image of the identity e of G is the identity

f(e) of G.

(b) The f-image of the inverse element a of G is the

inverse of f-image of a i.e., f(a–1) = [f(a)]–1.

(c) The order of an element a of G is equal to the

order of its image f(a).

;fn f : G  G ,d le:irk (Isomorphism) gS] rks

fuEufyf[kr dks fl¼ dhft, %

(a) G ds rRled vo;o e dk f-izfrfcEc] Gdk rRled

vo;o e gSA (vFkkZr]  f(e) = e')A

(b) G ds fdlh vo;o a ds izfrykse dk f-izfrfcEc]  a ds

f-izfrfcEc dk izfrykse gSA (vFkkZr~ f(a–1) = [f(a)]–1A

(c) G ds fdlh vo;o a dk Øe (Order), mlds izfrfcEc

f(a) ds Øe ds cjkcj gksrk gSA

5. Prove that finite integral domain is field.

fl¼ dhft, fd izR;sd lkar lekdyu izkar (Finite Integral

Domain) ,d {ks= (Field) gksrk gSA
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Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) (4×8=32)

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

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions on ly.

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

izR;sd iz'u ds fy, vkB (08) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

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

1. Prove that the function, f : N  N such that f(x) = x2, is

one-one but not on-to.

fl¼ dhft, fd Qyu f : N  N tks f(x) = x2 }kjk ifjHkkf"kr

gS] ,d&,d (one-one) gS ijarq vkPNknd (onto) ugha gSA

2. Define the following : Subgroup, Abelian group, Cyclic

group and Symmetric group. Also provide their suitable

example.

fuEufyf[kr dks ifjHkkf"kr dhft, % milewg (Subgroup)]

vkcsfy;u lewg (Abelian group)] pØh; lewg (Cyclic

group) vkSj lefer lewg (Symmetric group)A lkFk gh

muds mi;qDr mnkgj.k Hkh nhft,A
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3. Prove that identity and inverse element in a group are

always unique.

fl¼ dhft, fd fdlh lewg esa rRled vo;o (identity

element) vkSj izfrykse vo;o (inverse element) lnSo

vf}rh; (unique) gksrs gSaA

4. Prove that the intersection of two subgroup is always a

subgroup.

fl¼ dhft, fd nks milewgksa dk loZfu"B (intersection) lnSo

,d milewg gksrk gSA

5. Find the order of each element of the group (Z6, +6).

Also prove that (Z6, +6) is cyclic group.

lewg (Z6, +6) ds izR;sd vo;o dk Øe (order) Kkr dhft,A

;g Hkh fl¼ dhft, fd (Z6, +6) ,d pØh; lewg (cyclic

group) gSA

6. Define range of homomorphism. If f : G  G then

prove that range of homomorphism is subgroup of G.

le:irk dk ifjlj (range of homomorphism) ifjHkkf"kr

dhft,A ;fn f : G  G ,d lewg le:irk (group

homomorphism) gS] rks fl¼ dhft, fd bl le:irk dk

ifjlj] G dk ,d milewg (subgroup) gksrk gSA
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7. Prove that every group is isomorphic to a permutation

group.

fl¼ dhft, fd izR;sd lewg ,d Øep; lewg (permutation

group) ds fy, le:ih (isomorphic) gksrk gSA

8. Show that the set R { 3 | , Q}a b a b    is a ring under

the usual addition and multiplication as binary

composition.

n'kkbZ, fd leqPp; R { 3 | , Q}a b a b   ] lkekU; ;ksx

vkSj xq.ku lafØ;kvksa ds lkFk oy; (ring) cukrk gSA

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


