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MATHEMATICS 1. (i) Define Subgroup.
(Algebra) STEE 1 AR i
Paper : MT-07 (i) Define Coset.
Time : 3 Hours | [ Maximum Marks : 47 TEHReTh ohl IRV HIfST
Note .— The question paper is divided into three Sections (ii1) Define Normal Subgroup.
A, B and C. Use of non-programmable scientific T ST 7 fefoa i

calculator is allowed in this paper.
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(iv) Define Integral Domain.

3 YIA-UF H AW-TuHee wEfefrd hagae @ ToeR T W1t TR i
ST H STEM T (v) Define Quotient Ring.
Section-A 7X1=7 faum sem = aitwfia wifewl
(Very Short Answer Type Questions) (vi) Define Vector Subspace.
Note — Ansvs{er all gusasﬂons. As per ‘the nature of the T ST w5 et HRT
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each (vii) Define linear dependence of vectors.
question carries 1 mark. qfeeit =t Yow nfsaar w1 aRfaa wifme )

MT-07/7 (1) TR-297 Turn Over MT-07/7 (2) TR-297



Section-B 4x5=20

(Short Answer Type Questions)

Note -— Answer any four questions. Each answer should not

exceed 200 words. Each question carries 5 marks.
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. Prove that the set on n, nth roots of unity is a
multiplicative finite Abelian group.

fag #ifST fF 3HE &, 3 ol &1 T o0 F
faw aftfi@ el 9 e €|

. For any group G, prove that its centre Z(G) is a

subgroup of G, where :

ZG)={xeG|xg=gxV ge G}

fas =ifvw fo& foedt a8 G &1 &5 Z(G), G &1
SYEHE B ¥, ST
Z/G)={xeG|lx=gVge G}
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. Show that the ring (Zp, +

. Find the quotient group G/H, when :

G=( +),H=(4Z 1)
faumt w9e G/H 3@ =ifsg, Sefed -

G=, +),H=4z, +)

. If fis a homomorphism from a group G to G’

with kernel K, then prove that K is normal

subgroup of G.

I e G ¥ G’ W TH FEERIRA o @ 96 Hieg
f& f= afie K, G &1 J9MMI 3999E Bt

. Prove that the intersection of two ideals of a ring

is again an ideal of the ring.

fag wifve for fret ae@ =1 < USTafad &1 s

off 39 9@ &I TOeTEe Bl S

» Xp) 1s an integral

domain if and only if p is prime.
fag #ifsm fF oo™ (2, +,, x,) TF TiEE F=
T ¥ A IR daw A p AT )
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8. Prove the the set W = {(a, b, o)|la, b € F} is a

subspace of the vector space V;(F).

s =iVt & wq==a W = {(q, b, 0)|a, b € F}
Hfger wfte V4(F) 1 T Swemfe §
. Show that every nonempty subset of a linearly

independent set of vectors 1is also linearly

independent.

fag wifvy fF afest & Yow @a= 9g==a &1 JoF

st ST off Yfehd: @as B ©l

Section—-C 2x10=20

10. Prove that the set A, of all even permutations of

degree n is a group of order %n! for the product

of permutations.

fag FIfSu & # oo & Tt T9 FH=El F1 TH=
A, HEEIT oA "k & ferg %n! Hife 1 T B
Tl

11. Show that a ring R is without zero divisors if and

only if the cancellation law holds in R.

fag wifsg fF #E 9o R I 9o Wed © afg o)
Had afg R § frga f=m 7 =)

(Long Answer Type Questions) 12.If W; and W, are rwo subspaces of a finite

) . dimensional vector space V(F), then show :
Note .— Answer any two questions. You have to delimit p (F)

your each answer maximum up to 500 words. dim(W; + W,) = dim W; + dim W,

Each question carries 10 marks. — dim(W; n W,)
[uE—«| afs W, 3R W, T aifaa fardt |feer st V(F)
(& T Ue) ® I Iyl ° a1 fag Fif
fder - Rl S TAl % S ANTI T ST SWH At dim(W, + W) = dim W; + dim W,

500 vrs W IREHG SIS T 999 10 37k ) ~ dim(W; n W)
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13. Show that every linearly independent subset of a
finite dimensional vector space V(F) is either a basis
of V or can be extended to form a basis of V.
fag =ifvu foe fedr oitfga fadfte wfewr wafe V(F)
FT JAF Ehd: WA SuHgeEd 91l V H STER
T T A STV w R A v & fem famga
fran s w7

MT-07/7 (7) TR-297



