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Algebra
Paper - MT-07
Time : 3 Hours ] [ Max. Marks :- 47

Note: The question paper is divided into three sections A, B and C.
Write answers as per the given instructions.

fFder: T ueF uF ‘a1, ‘¥ 3R ‘W W wuel § fifoa B1 v
Gus & MEATTAR el & IR QIS

Section - A 7x1=17
(Very Short Answer Questions)

Note:  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 marks.
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1) (i) Whatis the order of in identity element a group?

fopet g o dca9d 31agd ot dife fhaT gicht g2

(i1) Give an example of an abelian group of order 3.

4 ®Ife & spafafmg (srdel) FHg o1 SeeRvr S|

(ii1) If N is a normal subgroup of a finite group G then write the
value ofO(%).

G
afE N 7@ IREE W G 1 SRR IRFE @ @ 0( 7 )

q+ 9arsd|

(iv) Give an example of commutaive ring.

T AT Tl BT ISR SR |

(v) What is the characteristic of a field (Z,+,x)) and
Z,=10,1,2, ... 6}?
83 (Z.,+.,%), &l Z = {0, 1,2, ...... 6} BT JMHALT T
g ?

(vi) Define linear combination of vectors.

afeent 1 TrETd FaT B aRHIRT HINR |

(vii) Define dimension of a vector space.

afeer TR I fmT ol aR=TT SR |
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Section - B 4XxX5=20

(Short Answer Questions)

Note:  Answer any four questions. Each answer should not exceed

200 words. Each question carries 5 marks.

(Tvs - 9)
(oTg IR 99)

fAder: gl IR Ul & SR ST 3T 3 IR Dl 3ferhad

2)

3)

4)

200 gree) o AT HIRTTI T U9 5 37! & gl

Let G is a set of ordered pairs (a, b) of real numbers a and b. Binary
operation * is defined in G as follow (a,b) * (c,d) = (ac, bc + d). Prove
that (G, *) is a group. Is it an Abelian group?

HH G, AR AR a, b IHT JHI (a, b) BT AFIT ¢
G ¥ fgamar dfhar * =7 gpR IR9I¥T 8:- (a,b) * (c,d) = (ac,
be + d) Rig BT 5 (G, *) T g1 o1 Ig 3Tl Tg & 2

Prove that order of cycle of length m is equal to m.

g HINR 6 m a1E & Fh BT DI m <l 2

If H is a subgroup of group G then for any a, b € G, prove that

(i) aH ~bH (ii) aH ~ Ha (3+2)
afe H fft 998 G @1 va Iug & o Rig IR 5 5t «,
beG & ford

(i) aH ~bH (ii) aH ~ Ha
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Prove that quotient group of an abelian group is abelian but converse

is not necessary true.

Rig SR & foreft el wg @1 favm g endeft g 2
] faam srfearfa: v ==& 2

Prove thatring (Z + x )whereZ ={0,1,2,......... n— 1} is an integral
domain if and only if n is a prime number.

Rig PRI & aerr (z,+ %) &l Z, = {0,1,2,ccccc n-1} @
qUITehRT U & I 3R hadl A n Th AW FEAT &

Prove that every prime field of characteristic zero is isomorphic to

field of rational numbers Q.

g IR b Udep T SAHAEITT BT TS &1 URHI FAT3AT
& & QP AR BT B

Prove that no proper ideal of any field exists.

Rig HIRY &5 fopdt ot & b1 IR ursTrereht oM =gl gt
gl

If W, and W, are subspaces of any finite dimensional vector space

then prove that Dimension (W +W,) = Dimension W, + Dimension
W, — Dimension (W NW))

afc w, w@ w, Tl uikfea forfia afear @it & 31 Swfear
g, @ Rig AR & & w+w) = famm w + Rmn w, - e
(W W).
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Section - C 2X10=20

(Long Answer Questions)

Note:  Answer any two questions. You have to delimit your each

answer maximum up to 500 words. Each question carries 10

marks.

(T@vs - 4)
(Sref ST 1)

fAder : fohgl @ U9l & SR SINTTI 31T 399 IR B 31frpad 500

grect ¥ gRAIT BT g1 Udb U9 10 3ihi &l ¢

10) State and prove Caley's theorem and use it to prove that permutation

11)

group of group G={(1, = L,i, — i), }is isomorphic to G.

bl -THY DT AT PR g DI g FHDT SUAN IR g R
B g G ={(1, — 1,i, = i), >} &1 sovery g IR S
G & H1Y JeIBPRI 2l (145+4)

Define ring. If F is a set of all functions (including constant function)
defined on set of real numbers R, then prove that F is a ring for sum

and product operations define in following way

B (f+e)@=fx)+gx

Vﬁgefﬁ%erR%%P}I
(i) f(g) () =/ (x).g (x)

g @l URIINT BRI afS F, araifde A3l & qgeed
R TR ORHTNT R aR<ifder heldl (RSP e Afldd) &1
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T ¢, 79 fag IR 1 TR aR1ia IrT qm o &t
<fSRaTeN & e, FUd 9o Bl

0 (fre)®=rx+gx

‘v’f,gefﬁ‘dTerR%]%Rﬁ
(i) f(g) () =f(x)-g (x) (2+8)

12) Prove that a ring without unity can be embedded into a ring with

unity.
Rag HINR fp 513 31aua Xed g & fhdl goprs 3y afed
g H IAEATIT fham ST Hepar gl

13) (i) Show that set § = {v, = (1,0,0), v, = (1,1,0), v, = (1,1,1)} is a
basis of vector space V (R) = {(a,b,c) | a,b,c € R}

el BT b Tgad S = {v, = (1,0,0), v, = (1,1,0), v, = (1,1,1)}
AT T V' (R) = {(a,b,c) | a,b,c € R} BT MR Bl

(i1) Show that intersection of any two subspaces of a vector space is

also a subspace of that vector space.

yefdfg HIR b fosdt afeer Tl & gl Q1 SHf¥an @
Fdfs ot 9 afeer iy i SugafE gt 21
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