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MATIIEHAflCS PAPER. II : MTH . 232
A) Algebra (2311b2) / B) Theory oI Groups (231103r

A) Alseb., (2311U)

lnstrctions to Cardidates :' 1 Do nolw € anylhing on qu€siioi papeiex@pi Seat No.
2. Ghph or diagEm should be drawn wiln the black ink pen being used

lor uiting paps or black HB pencil.
3. Snrdents should noie, no supplement will be provided
4. All question. are compulsory.
s. FigLrres to isht i.diqte lurl mad<s.

1. a) Atempt.ny six oflhe followine.

i) lrGisaqroupand a,beG then (abf1=

ii) lr O(n) is Euleds function then {(10)=.......
a)3 b) 4
c) 5 d) None or lhese

iii) Any two lefl coset of H in gloup G arc 
-a) ldenti@l b) Not identical

c) Notequal d) None of these

iv) LEry p,ope, subgrcup orag,oupofoder 55are--
a) Not cyclic b) cyclic
c) Not subsroup d) None of these

v) A Boro'phismtrcm a group c ollo.r*rrs Blteo --a) Homomoahism b) lsomophism
c) Auiomo?nism d) None of ihese

6lo'036/037



v, Every finns cyclic gEup of order n 
's 

i6oholphlc lo
a\ (2,+) b) (2",+i)
c). (rR, +) d) NoneofaE6e.

vii) lf P is prime ihen 7, is 

-a) Not rinq b) Boolean dng
ci Finils fEld d) None orth€se

viir) tr R iE coflmutalive dng €nd ., b € R lhen (a b)'7 ....

a) a+b Ej a2+b2+2ab

c) a2 +b2 +ab+ba d) No.6 ofttese

b) Atempl any .lx ol lho followin!.

i) Dcfine oder of an element rn a grouP

ii) Oefne grcup.

iii) Slale Femafs lneoreh.

iv) b €vsry cyclic group is abelian?

!) Detine DihedElgrcup.

vi) Oeftne Kensl of hohornoryhism.

vii) Lel z be lhe addilive grcup ol hieger and /. Z r z derine bv
l(n)= 2n tnBn f(m+n)=. - -

viii) Defns inteshl domain.

2. Atemetany3lxotthefollo$ing. 't2

, Sh that G = [t -1i -il is a gEUp w.r t usual 'nlniplicatE; of

comPlex number.

ii) rG is a grcup such !!al a2 =€, vae G show tha! G is abelian.

iii) tet (26, +J is a srcup wilh identity 0. Find otder each eletlled of 26.

iv) lf a is an €l€ment of a fnite group c ttren prove tiat ao(G) = e .
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v) L6t H be a suhgmup of group G and a € G lhen show tlEt

Ha-lx€G/ra-'.Hi

vi) lf f : G + G' b6 a g.oup homomophism p.ove thai if e is lhe idsnlity
element of G then f{e) is idenlily erement of G .

vii) G be a g.oup ol non zerc r€al number under multiplication and

f: G , G detine by l(x) = x'? is homomoAhism. Find kemel ol I

ix) ftovs thal (?, +, .) is an inlooral domai. but nol lield.

3. Atiemst .ny iour of the follolving.

i) Let G beagrcupand a,b€G prov6 thal the equalion ar=b have

unhus solulion in G.

ii) showthata grcup G is abelian ifand only if (ab)2 =a2b2, v a,b€ G.

iii) Let H be a subgmup of a group G. Prcve lhal a € H if and only
ifHa=H.

iv) Prcve lhat every proper Eubgroup ot a grcup o, order 77 is cyclic.

v) Lst f : G , G' b€ a group nomomoehism. ProE tnat ir H is
subgmup of G then f (H) is subgrcup of G'.

. vi) Prcvo lhat e!€ry fierd is inlegEl dohain.

4, Attempt.ny ttr.. of iho follolvjng.

i) Show thal O+ the sel or all positivs ,alionals is an abelian grcup
. eb --

2

ii) LetObeagrcupand a€qn€N snc[that an =e ifandonlyir
c\a)ln.

iii) Find lhe remainder when 6a12 isdivid€dby13.
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iv) Lst f :G r G be a srcuD nomomolDhhm. Prcve Oat t b one - one r
and orly if ked = {e } wh€r€ e b idenlity €t€n|€nt of G.

v) Let R be a dng rittr idonliry el€ment'1, and (abr = a, b,, vab € R
Ehow lhat R i6 6mmut.n\€

5. Anernpt any rwo ot lhe following.

0 Slate and plE@ LagEnge's fteoleln f6l fr te group.

ij) LetGbeagrcupa.dfrc+c t€ a map dsfirEd by
f(x) =x-1, v x€G

. PMthat
a) lr G b abeliao uen f u an isomoryhi.m.
b) lf r is a q.oup homomoDnism lhe.t G is ab€lian.

iii) On u1e €t 2 or integerE deline biiary opo..aiion (E and
Oas aob=a+b-1 anda ob=a+b,ab v a,D€z
shwthat (2, O, o)bafio-
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