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[Time: 1:30 Hours] [Max. Marks: 50]

Please check whether you have got the right question paper.

N.B 1. All questions are compulsory.
2. Figures to the right indicate full marks.

Q1 A. Attempt any one of the following:
a. If ¢ is a homomorphism of G onto G with kernel K then prove that G/K ~G.
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b. If G is a finite group and H is a subgroup of G then prove that order of H is a divisor of

order of G.

B. Attempt any one of the following:

a. If His a subgroup of a group G then show that {x € G |x h = hx, for all he F} isa

subgroup of G.

b. Prove that the subgroup N of a group G is normal subgroup of G if and only if every

left coset of N is G is a right coset of N in G.

Q.2 A. Attempt any one of the following:
a. If ¢ isaring homomorphism of R into R then prove that
i) ¢ (0)=0
i) ¢ (—a) = —¢(a),foreverya € R.

b. If R is a commutative ring with unit element whose only ideals are {0} and R itself

then prove that R is a field.
B. Attempt any one of the following:
c. If Uisan ideal of aring R then prove that
[R:U]={xeR|r.xeU for every r € R } is an ideal of R.
d. With usual notations prove that F[x] is an integral domain.
Q.3 A. Attempt any one of the following:

a. Show that every subgroup of an abelian group is a normal subgroup.
b. If Uisanideal of R and 1 € U then show that U=R
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B. Attempt any one of the following:

c. Show that x3 — 9 is reducible over the field of integers modulo 11.
d. If Gisagroup then forall a, b e G prove that (b.a)"t =a~1.b71

Q4 Choose the correct alternative and rewrite the sentence:

1.

If o(H) divides o(G) and o(H) # o(G) then
a. Hisasubgroup of G

b. G isasubgroup of H

c. G=H

d. H may or may not be subgroup of G.

If G is the set of all n x n, nonsingular matrices with rational number entries then under
matrix multiplication G is

a. Finite abelian group

b. Infinite abelian group

c. Infinite non abelian group

d. Finite non abelian group

The set of all real numbers is not a group under usual multiplication because
a. The identity does not exist

b. Multiplication of reals is not associative

c. Zero has no inverse

d. Multiplication of reals not satisfy closure property
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If K is a subgroup of H, H is a subgroup of G and o(K)=2, o(H)=10, 0(G)=20 then index of
KinGis

a. 2

b. 10

c. 20

d. 40

IfRisaringthen (a —b)? = ——— — — —
a. a®>—2ab + b?

b. a?+ 2ab + b?

c. a’?—ab— ba+ b?

d. a?—ab + ba + b?
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