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The question paper is divided into three Sections
A, B and C. Use of non-programmable scientific
calculator is allowed in this paper.
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Section—A 7x1=7

(Very Short Answer Type Questions)

Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 1 mark.
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Define group.
T8 i qRefoa swifs

Define order of an element in a group.

g # fwdt stewa wt e @ aRenfea
HifST |

Prove that finite group of prime order does

not have any proper subgroup.

fas wifVT foe ervysa wife & R T #
FE Staq SUHYE TE e T

Define isomorphism.

TeaRIRa sl gRwifoa wifsa

Define division ring.

YRS a1 ol GRUTG shifsTy |
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(vi) Define vector space. 3. State and prove Lagrange’s theorem.
Hiew wafte #1 aRwfa i) SIS T ) HeA R fag i

(vii) Define linear combination of vectors.

Tfegll 1 Thend T=F 1 GRYIEE Hifse |

4. Find permutation group of group

G = {la _L ia _l'}

Section-B 4x5=20
(Short Answer Type Questions) with multiplication operation, which is isomorphic
Note — Answer any four questions. Each answer should not to group G.
exceed 200 words. Each question carries 5 T HfFE A T
marks.
G = {1, -1, i, =i}
gug—d
(e e T F HHI THE TG HISC S G H WY IR T
ot ;- foFdl ) Ueal & SR U S9 ST SR HI 5. Show that characteristic of an integral domain is
sifershad 200 val # UREfa wifsw) go@s 9ee either zero or prime number.
5 3 * R

Tei¥fa wifse foe quieta o= &1 stfaaaror I steen

2. Sh that set : .
Ow that s T ST T Bt B

G={a+bJ2;a becQ}

) , o ) 6. Prove that field of rational numbers (Q, +, .) is a
is commutative group for addition operation.

prime field.

i wifse foo ag=a :
G={a+bJ2;a becQ} fos =ifvw fo& aRaa gemst &1 &% (Q, +, ) TH
4 Gfear & foau wAfatEa 99 2 ST &3 B 7
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7. Prove that ideal of commutative ring with unity

R
R is maximal ideal if quotient ring T is a field.

[ o)

fag =ifst f& s gfea wafaf@a g R =t

o e - R
TUTSTeett Sfeass TorsTaet Bt afs fawm g T
a7 T

. Prove that every linearly independent set of a finite
dimensional vector space V(F) can be expanded to
be a basis of vector space.

fag =ifse f foel oRfaa fofte @fcwr @wmfe V(F)
F TO® THHAA: Eas GY=ad TRl STER =T

S Hehell T

. If V(F) 1s a vector space whose dimension is 6 and
U, W are any two different subspaces of V(F),
whose dimensions are 4. Then find possibilities of

dimension of U n W.

afg V(F) & afcwr mafie § St famm 6 § &R U,
W sEaht o1 fu=-fu=r syemftest € fment famm 4 ®,
U~ W& faar &t aemea Ja sy |
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Section—C 2x10=20
(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.

Each question carries 10 marks.
gug—H
(& s ue)

e .- forel S we & SR SIfST 319 et SXR @ STfeRan
500 vai H uREifia #NT) goe ge 10 S o
g

10.(@) If @ and b are any two arbitrary elements of
group G, then prove that O(b™! ab) = O(a).
AR o T b T G & FIE q WP T €, T
fag =ifve f& O ab) = O(a) |

(b) Prove that infinite cyclic group has two and

only two generators.

fag =ifsw f& sfifag =@ @8 & o R
Had § SHF Bl T
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11.(a) If H is a subgroup of index 2 in group G, Il @ W@ @ arfas TEmst & T R W gRafa

then prove that H is a normal subgroup e §, STt

of G. a®@b=a+b+1
afs H, G # &% 2 & TH U9 ¢, ad -

fos =iV f& H, G =1 T&% J9M ST9g 3l

s a®b=a+ b+ ab, Va b e R
|

(b) If p is a prime number and G is a non-

9 fag #ifee & (R, ®, ©) TF THE Aa9d Gfed

FHSHT Td © |

commutative group of order p3, then show
that O(Z(G)) = p, where Z(QG) is centre of
group G.

13. Prove that Quotient field of integral domain D is

smallest field which contains D.

fag =i f& quiem g D @1 fawm & D =i

S g dR G =ife p3
A p T T T PR Taifed L ol GOy B &5 Bl g

FRAfAFTE W ®, @ M fF O(Z(G)) = p,
& Z(G) 98 G ® =5 ¢

12.If operations ®@ and © are defined on set of real

numbers R, where
a®b=a+b+1
and
a®b=a+ b+ ab, Va b e R
then prove that (R, ®, ®) is a commutative ring

with unity.
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