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Instructions for Student: l) All Questions are compulsory.

2) Use non programmable calculator is allowed

Q.1 Choose correst altemative for the following questions (i2)

a) Statement I :Every normal series is a subnormalseries.

Statement II:Every subnormal series is a normalseries .

Then, which ofthe following statement is correct ?

A)Only statement I istrue. B)Only statement II is true

C)Both statement are true D)Both statement are false

b) Let C bea finitegroup.
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Statement I :If G is a p-group then lGlis a power of prime p.

Statement II:If lGlisapowerof prime p then G is a p-group.

Then, which of the following statement is correct ?

A)Only statement I is true. B)Only statement II is true

C)Both statement are true D)Both statement are false

c) Letlrbe the ideal generated by xa +3x2 +2 and Irbe the ideal 2 co3

generated by x3 +1 in Q [x 1.Irq:9JC*68:Y,
Then, which of the following statement is correct ?

A) { and R, are fields.

B) I is a held, but E, is not a field.

C){ is not a field while E, is a field.

D)Neither L norg is afield.

d) Statement I: Hilbert basis theorem holds in Artinian rings. 2 CO4

Statement II: Hilbert basis theorem holds in Noetherian rings.

Then, which ofthe following statement is correct?
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A) I and II both are correct B) I and II both axe inconect

C) Only I is Conect D) Only II is Correct

e) Statement I: Maximal condition holds in Artiniar rings. 2 CO4

Statement II: Maximal condition holds in Noetherian rings.

Stat€ment III: Minimal condition holds in Artinian rings.

Statement IV: Minimal condition holds in Noetherian rings.

TherL which ofthe following statement is correct?

A) I and II both axe correct B) II and trI both are correct

C) I and IV both are correct D) III and IV both axe ccnect
0 Statement I: Union oftwo submodule is again a submodule. 2 CO5

Statement II: Intersection oftwo submodules is again a submodule

Then, which ofthe following statement is correct?

A) I and II both are correct B) I and II both are incorect

C) Only I is Corect D) Only Ii is Conect
Q.2 Attempt any two of the following. (20 mark)

a) Let H and K be subgroups of group G. H'and K' be normal subgroups l0 col
of H and K respectively. Then show that,

i)H'ftInK')is a nonnal subgroup of H'(H^K).
ii)K'(H'nK)is a nonnal subgroup of K'GI-K).
.... H'(H^K) K'(H^K) H^K
"'' H'(HnK') - K'(H'^ K) - (H'^ K).(H^ K')

b) LetG beafinitegroupwithlGl= p'.mwhere p is a prime number and l0 Co2

p / m. Then ,show that

i)G contains a subgroup ol order pi for each i, I 3 i < z

lr) Every subgror'rp oforderpi is a normalsubgroup ofa subgroup

of orderpi*r for I < i < n-1.

") L"tF beafield .Letf(x):a O+arx+arx2 
+,,,+anxn and l0 Co3

g(x):bO+brx+brx2 +. '.+b-xm be two potynomiats in F[x]with

an *0 andbm + 0 with m >0. Then, show that there are two polynomials

q(x)and (x)inF[x] such that f(x)=q(x) g(x)+(x) with deg (x)<deg g(x).

These polynomial q(x) and r(x) are unique

Q.3 Attempt any Two (16 marks)
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b)

R[x] is a ring of poll.nomial over R. Show that R[x] is commutative

iff R is commutative.

Show that following statemenls are equivalent in R.
i)R satisfies a.c.c for ideals(R is Noetherian ring)
ii)The maximum condition holds in R
iii)Every ideal in R is finitely generated

c) Show that homomorphic image of an R-module M is isomorphic with its

a)

b)

suitable quotient module.

Attempt any T\uo ofthe following. (12 marks)

Show that two subnormal series ofa group G have isomorphic lefinements.

LetGbea finite group. Then show that G is p-group ifflGl is a power

of prime p.

. c) Let M be any R- module. For any two submodules N, and N, of M,
Show that N, +N, is a submodule of M, containing N, and N, both.

Q.5 Attempt any Three ofthe following. (12 marks)

a) Show that any two composition series ofa group G are isomorphic.

b) Let G be a finitegroup with lcl=pq where p and q are distinot primes andp<q.

Then show that G containsa normalsubgroup of order q

c) Show that any Artinian domain R is a field.

d) Let M be any R-module.Then, show that

i)0.m:0 for all m e M
ii)r.0:0 for all r e R

iii)(-r).m=(rm)=.(-m) for all reR 
7

Q.6 Attempt any Four ofthe following. (28 marks)

a) l,et G and G'be group and let /:G -+ G', be an onto homomorphism.

Then,showthat G'= G
' Ker(

State and prove Bumside theorem.

Show that the following polnomial is ineducible over e
i)x1 +x2 -2x-l e Zlxl , ii)x4+x3+x2+x +L e Zlx)

IfR is Noetherian ring, then show that any homomorphic image ofR is also
Noetherian
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co4
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e) LetA andB be R-submodules of an R-moduleM. 7 Ca5

A+B B
Ihen show that 

-: -
A A.,B
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