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1) A11 questjons are oorrpulsory
2) Figurcs to thc right indicate flill marks.
3) Non-programmable calculator is allowed

Solve any TWO

Sta.e a1d prove crsr rheorem o'isomorphism.

?rove that any two composition seties ofa grcup 6 arc isomorphism.

Let G be a goup and 6' be dre derived subgroup ofa $oup G. Then

show that
a) G' is nolnal Nbgroup ofa group c.

b) 9 is abelian goup.

Solvc any TWO

Lct X bc llny G-set. Then show lhat 116l = (6 1 6,), where rG is
o!.bitinr€Xundel 6 and G, = {g e G lxg = x}.

Dchne p- group. Also show that any iinite group 6 is a p-group if
ahd only if | 6 | is a powcr ofprime p.

Let 6 be a finite group and p divides 16l, where p is arry prime
number. If r b€ the numbel of Sylow p-subgoups in 6 then slow that
r = 1(modp)

Solve aEy TWO

LetR bc aring and /(x),9(r) be non-zero polyromials in
R[x], rvhere C,egf (x)=n and degs(x) =m. Il f(x)+ gO)aI.d
f(:t).9(x) are non-zero polynomials ia R[r]. t]ren sho1v that

a) desl/(r,) + g(r.)l < max{m, n l
b) destr(a) .9(,.)l < ,L + r.

Show ihat ihe pol]nomial f (,.) = ra+4 cafl be factorized inlo linear
factors in Zs[r], Where 25 [z] is dng ofpolyromial over inieger

modulo S.
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iii) Show that the following polynomials is irreducible ove.0, Where Q '7 L3 CO3
is a field ofrational fiumber.

d) f (x)=Bt3 -6x-1
b) f(x)=xa+x3+x2+x+7

Q.5 SolYe any FOIIR

i) Ircve that evoy principle ideal ring R satisfy ascendirg chaitr 5 L5 CO4
c6riditioll lor ideals.

ii) Show tlmt ring tl is Noctherian ring if ard only if every ideal of R is 5 L2 CO4
finit€ly generared.

iii) IfR is Noetheriar dng then show that maximum coodirior for ideals S L2 CO4
hold in ring R.

iv) If maximum condition for ideals hold in dng R rhen show ihat every 5 L2 CO4
ideal in R is finit€ly generated.

v) Show that any quotientring of a Noetherian .ing is Noetherian. 5 L2 CO4

vi) Ifaring R is Aninian rirg ihen show that any homomorphic jmage S L2 CO4
ofR is also Altiniailring.

Q-6 Solvc rny F'OUR

i) LetM be any R-module prove that 5 L5 CO5

a) 0.m=0 fot a.l11,]. e M
b) r'0 =0 forallr€R
c) (-r) m: (-rm) = r.(-tt) fotallmeM,r€R.

ii) IfNl andN2 are $rbmodules ofR -modnle M then showrhat(N1+ 5 L2 CO5
ry2)'. a sLbmodu e ol M.

iii) LetMandNbemodulesandlctf:M,,V be R - homonolphism. 5 L5 COs
Ttcn show lhar / is one-one if and only if ker / = {0}-

iv) Prove lhal any homomorphic image ofan R,modulc M is isomoryhic 5 L5 COs
with its suitable quotisntmodule.

v) Let,4 and B be submodules ofaR -mod\rleM. Prove that 5 L5 COs

!t!=L

vi) LetM be asimple R -module. Thar show that aDy non-z€ro 5 LZ CO5
homomorphism defitred on M is an isomorphism.
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Invigilator's Siqnature -

l) All questions a1€ compulsot).
2) Attenpt Q.1 within lirst 30 minutes,
3) Each MCQ t)?€ quesrion is followed by four plausible alternatives. Tick (y') $e correc! on€.
4 I Answer lo que5 on should be $TilteD i.l rhe quesrion paper rDd .ubmit ro rhe Jr. Supen isor.
5) lf yor tick molr than one option it will not be evaluated
6) Flgures to the dght indicate tull marks
7) Use Bluc hall pen only.

Q.1 Tick Mark correct alternativc

i) Mrich of the following statement is not true?
a) Evcry subgroup ofa solvable group is solvable.
b) Homomoiphic image of a solvable group is solvable.
c) Any quotient $oup ofa solvable group is solvable.

Gdl Quolienr group - t< a .ol\ ab'e group rben g-oup 6 i(

solvable.
ji) Let 6 be a finite gIoup of order 33. Wiich of the following

option is not t1le?

a) G contains a nomtal $tgroup of ordcr 11-

b) 6 is simple.

c] 6 is cyclic.
d) 6 is abelian.

iii) \4lich ofthe following is zero ofl(r) = xs + 3x3 + :t2 + 2x in 2 L3 CO3
Zrlx], where Zrlxl is a pol),nomial ring over inieger modulo 5.
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i") A ring ofinteger is 2 j,4 C(N
a) Noethe.ian.inB.

b) Artinian ring.
c) satis! descendirg chain condition.
d) do not saiisfy ascending chain condition.

v) A dng R is called Noetherian ring, if_ 2 L2 CO4
a) R sadsry ascending chain condition for ideals.

b) R satisfu desceoding ehain condition ior ideals.

c) minimal condition foridcals hold in R.

d) some ideals ofR is notfiniteiy generated.

vi) Which ofthe following is Noetherian dng as wc1l as Atinian 2 L3 CO4
ring?

a) A ring ofinteger.
b) Principle ideal domain.

c) Every field.
d) A dns Zlil, where Zlt) = ta + bi I a,b eZ], Z is ir,reget

and i = ./- r.
vii) Which of the following statement is not tme'l

a) Sum oft$,o submodules of R-modlrle M is a submodule
ofR-rnodule M

b) Intencction oftwo submodulcs ofR-module M is a
sqbfi odulc of R-module M.

c) Union ofany chain ofsubmodules ofa given R- module
M is a R-submodule of M

d) Every subset of4{,Q-nlodule M is a submodule ofM.
.M'LICo5' "' \\n'c\oItnefollo"!irti\theidentiryolaquor.mrmodule:1

a) {0} b) i1} c) ,rv M
ix) A R-module M is cailed simple ifit has

2AC(N

2 Ll CO5
submodulc/srbmod,rles

a) I b)2 c)3 d)4
x.) LetM,NbeR- odulcs and /rM .) N be R homomorphism. 2 L2 CO5

TheD which of the following statement is not hue?

d) Kemel ni / is a submodule ofnodule M.

b) Kernel of / is a submodule oi module N-
c) lmage of / is a submodule ofmodrle N.
d) Inuge of / is itselfa R-module.

t=.j{I.";
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