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B.Sc. Part-IlI Semester-V Examination

MATIIEMATICS (OLD) (UPTO SUMMER-2OI 8)

(Modero Algebra)

Paper-X

Iime:lhreeIlours] lMaximum Marks : 60

N,B, t- Question No. I is compulsory and answcr ONE question liom each lhit
Choose the correct alternatives (l mark each):-
(l) ldempotc[l element ofgroup is r

(a) Any elemenl ol group (b) Identity clcmenl ofgroup
(c) All eiements olgroup (d) None ol these

(2) The identity element ir a quoticnt group C/N is :

(a) ldcntity element in group (b) ldentity element in N

(.) N (d) None oflhese

(3) An element a ofgroup G is of order n then :

(a) a'- a a a.....a n times (b) a": Idertity

(c) a" = Identity (d) None of these

(4) A ring 26 is :

(a) Commutative ring O) not an integral domai!

(c) not a field (d) all above

(5) The Kernel of a homomorphism f: G -r G' is :

(a) a subset of G (b) a subset of C'

(c) {e'} (d) None ofthese

(6) A homomorphism liom a Group G into itscllis called :

(a) Autornorphism 1t) Endomorphism

(c) Monomoryhisn (d) Epimoehism
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(7)

(8)

(e)

(10)

2. (a)

(b)

(c)

3. (d)

(e)

(l)

which ofthem is not an integral domain ? I

(a) (Q. +, ') (b) (R, +, )

(c) ((r, 1, ) (d) (N, +.')
A ring (R, +, ) is called a Boolean ring Va €R : l

(a) a'? : e (b) a'?: a

(c) a:ar (d) a:c
The polynomial f(x) - xr- 3 is : I

(a) Rcd'rcible in thc ficld ofra(ional numbers

(b) Reducible in the field ofreal numbcrs

(c) Irreducible in the ficld ofrcal numbcrs

(d) None ofthesc

An intcgral domain is : I

(a) Always a field (b) Neverafiold

(c) A field u'hen it is finite (d) Noneofthcsc

UNIT-I
Provc lhat a subgroup ll ofa group C is a normal sub-group of G iff thc prcduct ol two

right cosets of H in C is again a right cosel of H in G. 5

Prove thal the intersection ofany two normal subgroup: ol a Broup is a normal subgroup.

.i

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

l)cfinc normal subgroup and prove that a subgtoup II of a group (i is normal ifl'
xllxr-H-VxeC. 5

II N is normal subgroup ofan abcliar g,roup Cq then prorc thal the quoticnt group C/N., is

atelian. l
Define:

(i) Right coset (ii) Left coset

with respect to addition. 2
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4. (a)

(b)

(c)

5. (d)

(c)

6. (a)

(b)

7. (c)

(d)

8. (a)

(b)

(c)

UNI'I'-II

Iff is homomorphism from a group G inlo a group G'. Then show that the Kemel of lis a

normal subgroup ofc 5

Provc that the group C is abelian iffthc mapping f : C +C' defined by f(a): a:, V a eC
is homomorphism. 4

Dcfinc tsomorphism. I

IfG is a group and N is normal sub group ofG and F : G --rc/N defined by t(x) Nx,

V x €G then prove that Ir is homomorphism of C onto G,N and ker F N. 5

C is a group of noo-zero rcal numbers under multiplication, $ : C +C is delined by

S(x): x', Vx eG Verify g is homomorphism. Find Kernel ol {. 5

UNIT-III
Dcfine : A ring with zero divisors. Prove that a ring R is without zcro divisors ill canccllation
laws hold in R. I -4

Provc that a nonempty subset S of a ring R is a subring of R ilf x-y, x y e S, V x, y € S_.

)

lfR is ring such that a'= a, Va eR, then prove that :

O a+a:0
(ii) a + b:0 =a = b, Va, b eR. 5

r-., r={f" ll /",0,",0. *}. an"w fiatM is ring \Mith unity wirh rcspccl to addition aod
llc dl/ l

multiplication ofmatrices. 5

UNIT-IV
Prove that every lield is an integral domain. 5

lf lhe characteristic ofthe ring R is 2 and ab : ba for all a, b €R, then show thal ;

(a+b)'7 = a' + b'?: (a - b)'?. 3

Define :

@ Subfield

(ii) Prime field. 2
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9 (d)

(c)

Provc thal the chaEcleristic ol an integal domain is eilher zcro or prime. 4

Show that thc se1 ol'numbers of the form a + t!./2 . with a and b as rational numbers is it
ficld. 5

Define : Division ring. I

UNIT-V

Iff(x) and g(x) + 0 are any two polynomials over a field F'. thcn show that therc cxist lwo
unique polynomials t(x) and (x) over f' such thal :

f(x) : t(x) g(x) + r(x),

where r(x) :0 or deg r(x) < deg g(x). 5

If f(x) is a polynomial ovcr a field F and ael, then show that (x G) dividcs

f(x) iff f(c) = 0. 3

Define :

(i) Monic pollnomial

(ii) Associate PolFomials. 2

Prove thal any non-constant polynomial in F(x) can be rvrittcn in a unique manncr as a
product ofineducible polynomials in F[x], where F is a field. 5

Prove that the polynominl I(x): xl I 2x -r2 is ireducible over lhc field ofralional numbcrs.
3

Usc thc remainder theorem to determine the remainder whcn f(x) 3xj-4xr-2x tl eltlxl
isdividedbyx+ 2 € R(x). 2

o

10. (a)

(b)

(c)

r r. (d)

(c)

(t)
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