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[!lode]n Algebra

Paper-X

Time : 'l hrsc Hoursl [Maximum lr{arks : 60

Notc :- Question No. I is compulsory and attempt it once and solve ONE questiol from
each unit.

l. Choose the corect alternative (l rnark each) :

(i) A subgoup H of a group G is a normal subgoup of G iff :

(a) Hg - H, for all g e G (b) CH = Y,for all g € G
(c) Hg=gH, forallg e G (d) Hg=gH,forsomcgeG I

(ii) t.et (G, +) be a goup. Then mapping { : C -+ G is homomorphism if:
(a) 0(a + b) = O(a) + 0G) O) t(a . b) = O(a) O(b)

(c) 0(a - b) = 0(a) OG) (d) O(a/b) = $(a)/{(b) I

(iii) A group having no propcr normal subgroup is called :

(a) a permutation goup (b) a simplc group

(c) a frnite group (d) None of these I

(iv) If f be a homomorphism of group G onto G' with Kernel K, then G' is :

(a) isomorphic to G/K (b) isomorphic ro K,/G

(c) isomorphic to c (d) isomorphic to G'/K I

(v) A ling (I\4, +, , of all 2 " 2 matrices over reals is :

(a) a commutative ring (b) a ring with zero divisors

(c) a dtrg without unity (d) None of these I

(vi) The characteristic of a finite integral domain is :

(a) even number (b) odd number

(c) prime number (d) Nonc of these I
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(vii) Which of the folloq'ing polyiomial is monic ?

(a) (2x'+ x i l) (x'?+ t) (b) (2xr+x+l) (; x2 -x-l

(c) (2x?+x+t).(x-1) (d) (2x']+x+ l) (x'? l)

(viii) A commulativc ring which has no zero divisors is called :

(a) Boolcan ring (b) lntcgral domain

(c) Division ring (d) None of these

(ix) thc minimum number of element in any field is :

(a) I (b) 2

(c) 3 (d) None of these

ix) ThE polynomial Ir x-xr+x'is:
(a) irrcduciblc over mtionals (b) irreducible over complex field

(c) not irreCucible over any field (d) None of th€se
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(b)

Pro.rc tlmi a subgroup N of G is a normal subgroup of C if and only if the product of
tq'o right corct ol n- in G is again a right coset of N in G 4

Show that the intersection of two normal subgroups of group G is a normal subgroup

ofG 4

Show that every subgroup of an abelian group is normal. 2

Provc tbat N is a normal subgroup of group G if and only if gNg' = N v g e G i.e.

Ng=gNvgeG I
tf G:{1. 1,i, i} andN = {1, -t}, thcn show that N is a normal subgroup of the

multiilicative group G Find the quotient group G/N and find irs identity. 4

Show that if G is abelian, then the quotiint group GN is also abelian. 2

IJNIT-II

I

I

I

.'. (a)

(c)

(d)

l

(e)

(0

(a.) If G be any group and g a fixed element in G The mapping {; G -+ G defincd by

0(x) .. gxg r. thco pror,e that $ is an isomorphism of O onro G 5
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(b) Define Homomorphism. If { is an homomorphism of a group G into a group q lhen

prove that :

(i) $(e) = e'

(ii) d(x') = ({(x))'vx e C
wherc e and e' are identities of G and G' respectively. 5

(c) If M, N arc normal subgroup of G, then prove that :

NMN 5
M N^M

(d) Provc lbat any in finite cyclic group is isomorphic to the additive group of intcgcrs.-

5

I]NIT-III

6. (a) Define subring. Prove that an arbifary intersc{tion of subring of a ring is a subring.

l+4

(b) Define a ring with zero divisors. P.ove that a ring R is without zero divisor-.i itf
canccllation laws hold in R. I f4

7. (c) Show that the set M of 2 " 2 matrices of the form ; is a subrilg of ring oI

2 x 2 matrices
ab
cd

a

b

with respect to the operation addition and multiplication of thu

8

(d)

(a)

(b)

(d)

matdces; where 4 b, c, d are the integers. 5

If in a ring R, xr : x, w x e R, then show th.t R is commutative. 5

UNIT_IV

Prove that overy finite integral domain is a field. 5

Prove that the chancteristic of an integral domain is either zero or a primc oumbcr.
.5

Prove that every prime field of characteristic zero is isomorphic to thc fi.ld Q oi
rational numbers. 5

If R is a ring in which x1 :xrlx€ R, then prove that R is a commuiativc ring of
characteristic 2. 5

9. (c)
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10. (a)

(h)

(c)

.r. (d)

(e)

I]NIT-V

ff the primitivc polynomial f(x) can be factored as tho product of two polynomials

having rational coefficients, then prove that it can be factored as thc product of two

polynomials having integer coemcients. 5

ll t(:{) js a pol)nonrial oYer a field F and o e F, then shorv thar f(d) is the remaitrder

rvhcn t(x) is dividcd by (x - n). 3

Strtc Division Algorithm thcorem lor polynomials over a field F. 2

Provc that R is an integral domain iff R[x] is an integral domain. 5

Prcvc that the pol)nomial t(x) : xr + 2x + 2 is irreduciblc over the field of ralional

nunrbers. 3

firrd rhe quotienr and rernainder upon dividing t(x) = 6r{ + xr + 6xl + 4x - 2 by

g(x) : 2xr-; x + l. where f(x), g(x) e z, [xl. 2

rf)
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