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<rtH fu \16 R-qrs-{il Md At€ a scfls-{-d 6r tfu6 +rr ff
M6T Y6 gcqrqw Eidr tt
Show that the linear sum ofany two submodules ofan R-module M is also

a submodule.

fu€ dfuq fu srgn-o d'€qrcrt + te nc{ w qqtra d qff sfrFlt
or wgqq lrR$ qtr eltt X'tt d qrin \.6 HftYI B'{fu E}dr tl
Prove that the set ofall vectors in a plane is vector space with respect to
addition and multiplication over the field R ofreal numbers.

OR
d'q dfuc fu sfr{if (2,3,1), (-1,4,-2)si (l,ls,-4) or vgaa sftvr
Eqk v3 {n) d {fu5'a: eria t qr qtde 

t

Examine whetherthe set ofvectors (2,3,1), (- l,a,-2) and (1,18,-4) is linearly

independent ofdependent in \ E).
<ytH fu frffi sqrorR-dr o1 srE Hfrcr Hqfu v(F) d sR{r
sqsqfu +fr tt
Show that the kemel ofa homomorphism is a subspace ofvector space V(F).

OR
Fqfrfuc en6 * oilsi-{ qr+olF ri'rd erui-{ sffi6T ffR"r dfrc :

Determine the eigen values and the corresponding eigen vectors ofthe
following maqix :

l6 -2 2lttA=t-2 3 -l Itt
12 -r 3.1

frffi en<r 1"rc sqk vG) d fu{ dfuq f6:
Prove that in an innerproduct space: V(F)

(i) (aa-bP,y) = a(o,Y)-b(0,Y)

(ii) (cr,a0 + by) = a(cr,P)+t(c1,Y)

OR
qnr fu wvfi'cRft-d frftq slrf,r Xurn uflk vd d{ srsqfu
B a-c <{t@ fu , v=w@wl
I,et W be any subspace ofa finite dimensional inner product space V, then

showthat: V=W6lWl
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Note : Section'A', containing l0 very short-answer-ty'pe questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'

consists oflong-answer-type questions. Section'A'has to be solved first.

Section - tA'

Frqif6( orft-oqrfr sr*n d B-n \ro qr q} qrrqi { d I

Answer the following very short-answer-type questions in one or two

sentences. (1x10=10)

ss;r 1. ss sTE 6.r qrq ftfo\ ft-sIt e-cto r{T6 !-+1'q sfdt or vrs
yrrw-a rtar tl
Namethe group in which every group isthe direct productofcyclic goups.

c5r 2. s{i cat d< o\ qforFo dftril

gY;I 3.

Define Centre ofa group G .

vfu+r risqrlil irl qErq (C,+, .) 96 .......................... t I

The ring of complex numbers (C,+, .) is an .............

ilerq RrN trgqE s.mq R[x] o] qR'qr'ft-d dmt
Define polynomial ring R [x] over ring R.

eqq 5 tfuf,fr: eda qa+ d sq d fr* qR'rTft-d fu-qr qrcr t?
What can be defined as linearly independent set?

sr{ 6. Hfr{r qqE d cRrTrft-( dftili I

Define vector space. p.T.O.

vY;I 4.
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sq{ 7. qqrq el* qq s} qRft-d frftq 1]Rcr uqfud qqr +{fi qR ffr d-{d
qR si-+1 ffi qq'H Elu

What will be the nature of two finite dimenional vector spaces over the
same field ifand only ifthey are ofthe same dimension?

qrc s. fu-fl sYIT t tfuo cPrfr-{ur T:U-+V g@r6-rR-6 *rn?
Under what condition, a linear transformation T:U +V is isomorphic?

e. s-+o oTrf,r XUrq Eqk fu-s qrFn 6r {{Rrr qqfu El-f,r t?
Which type of vector space is every inner product space?

1s.K+o cR'fto ftfiq 3nf,{ XUFI qqfu it Tqr +dT B?

What does every finite dimensional inner product space have?

Section - tBt

ftqifu-c rr+) d vr-t frftri :-
Answerthe following questions r

1. Vo s{5 ol srorR-ar Ei vqrflor qtra sqsett
ExplainAutomorphism ofa group with example.

OR

Tfi Bqs'TF d crsrqrqfi Eqr B? ETsrSit
What isNormalizerof a subgroup? Explain.

2. q{q-wqroTftdr o} ee dfuc t

Explain Ring Homo.o*n'r-.O*

(3xF1s)

gq"l 4.

g$I 5.

gl;I 1,
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T :V. -->V, ftqq ?" (x,, r, x, ) = tr' + *r' +x,'z6mvftnfro dfug I

{6 \'fi tfuo sqrflqur rS } 1

Define Z : Z, -+ ( by the rule

T (x,, x, xr) = x,' + xr' + xr'

This is not a linear transformation.

OR
qft 2 ftffi gor"iqriorio r or qrgt+qn td fr€ dft\ ft
z-r {iorrcr ?" ' or eirEfl {tq drn I

lf ,l is an eigen value ofan invertible transformation T, then show that

2 I is an eigen value of ?"r.
ft< dfrq fus'RsTnqrE vR) q{ 3{Fil{XUr<96.lMrflqa tt
An inner product in a vector space V(R) is a bilinear form.

OR
V,(R) d ffifun $'Ryr oi rntnr+qo dfrq c=(2,3,-l).
Normalize the following vectors in \1., (R): o=(2,3,-l).

Section - 'C'
ffiRd crdl d sff frftrt :-
Answer the following questions :- (sxs=2s)

ft€ dfr{fo\.n3ril{afrue1adrsrmrRdrdWof o}E z tr
Prove that the gn:up ofautomorphism ofan infinite cyclic group is oforder 2.

OR
carq ftrd c.+q fatui \q R'< olft\ |

State and prove first Sylow's theorcm.

qft r q-orq (R, +, )t qflq (R', +',.', ) t qfi qqrorR-dr i d <rt@ fu
(1) f(o):o' ud o of{ o' FErcr: R gf{ n' d qq 3rqrqt oi
ftsfr-d o-ri *r
(2) f(a) =-f(a) V a eR.
Iff isa homomorphic from ring (R,+,.)onto ring(R', +',.', ) then show that

(l) (o):0'where O end O'are the zero elements ofR and R'

respectively.

(2) f(-a)=-f(a)Va€R.

<rrl5i fu tswqqd 6r {i6 {rdFB \.o swrqqa +dr tr
Showthat arbitrary intersection of submodules is a submodule.

crq e. frrq sAfuC frilff qftq $qfu VG) fr oi$ sl BqqqRqt w, 3ltr

W,or w4fre \^wrfr V(F) Eff sq-sqE tr sr{ 2.

Prove that. if W, and W2 are two vector subspaces of a vector space

V(F), then W, a W, is also a vector space of V(F).

OR
fuq dft\ fu s.RrT sqfu v3(R) it qn qfrvii dt=(1,2,3),
a, -- (t,o,o), a. = (0, t, o) eN a, = (o, o, r ) or ftorq&oa q<ia t r

Prove that the fourvectors q =(t,Z,Z),a, = (t, O, O), a, = (0, t,0) and

a. = (0, O, t) in \ (R) are linearly dependent. P.T.O.


