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ITEP B.Sc. B.Ed. (Ill Semester) Examination, 2024 

MATHEMATICS PAPER 
(DCMA-302) MAJOR 

ABSTRACT ALGEBRA - II
(Held in 2025)Duration of Examination: 3 Hours 

rffatt ft Sjqfef: 3
Max. Marks: 70

: 70

Instructions to the Candidates: 
f fair fafa-

Qusetion paper is divided into parts viz A & B. Part A consists of 10 compulsory questions which are 
short answer. Attempt question from Part B by selecting at least one question from each unit.

W fit Tjfa} ft I
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1.

a.

b.

2.

3.

4.

Part-A/^PT-3T
Give an example of each of the following. 
fa=T -4 PFT ptR-P^F W7! pfffa I
A commutative ring without unity.

fafa ■deE4*T45' Mf it1
A ring which is not an integral domain.

ffalP Tjp?f it I
Define subring. Write necessary and sufficient conditions for a non-void subset S of a ring R to be a subring 
ofR.
yqcFtfFl tpf Tiftfafa fafap | fast R iUfa SlfaRT WFjfaPs fap;R <FTPP? WK sfR
PPfa 'SlfaRJ fafap, I
Define principal ideal with example.

rpWWft tfif 3gl^<u| sfal Pffalffaf I
Define quotient Ring.

’RUP pst -pffaifaa i

10x2=20

5.

6.

7.

8.

9.

10.

Prove that the polynomial x2 + X +1 e Z2 (x) is irreducible.

fag'hlRm.fax2 +x + l eZ2(x) 3tiau-s4h 1? I 

Define Unique factorization domain.
fagfar trt ^1 ■qft’ufqn i
Define Ring isomorphism.

Give Reason that it is ring or not.
wr fa 13T«raT fat

|xi: x g R, i=y/~l, + and x of numbers |

Define characteristics of ring. Find the characteristics of ring (z, +,.).
WI srfiRTOUf cRf -gp; (z, + ,.) 3rfW18R W faiffa; I
Define integral domain with example.
ipifafa TT^T fafaPftfafalI

BH/9467/2025/200 022 (01) P.T.O.



022

9467

Part-B/*IFT-«T
022

Unit-I/^nf-1

11. Show that the set of Gaussian integer J = (a + ib : a, b e z} is a ring w.r.t. addition and multiplication of
complex numbers. Is it an integral domain ? Is it a field ? 12
■fes chlR>m ■'jyifait ^i J = {a + ib :a,b e z} tHiRtd tieqiajf Mtn '5°h Rm,’Q3’
efoFT11 W -^if^hT VRT t ? ?

OR/3f«raT

If a be an element of a ring R, then prove that the normalizer of a in R N(a} = {r &R'.ar = ra} is a 
subring of R.

N(a) = {r (=R:ar = ra} R^T^

Unit-II^nf-2

12. Prove that if I,, and I2 be two ideals of a ring R, then Ix +I2 = {a, + a2 : a, e 7,, a2 GI2} is an ideal of

R containing both I] and I2. 12

Ij sfk I2 feMt nppr R nst^t < <3t 71 +12 = {fl] + a2 -.a,el},a2 e/2) Mt R ^t
iPft fwM I, 3fru2^tf shifts fl

ORWF3T
State and prove remainder theorem and factor theorem.
MtWPI 3r3PT W W TlMn W ffTSit 'HoMlfMd *1^10. I

Unit-III/?chl^-3
13. (a) If R/I is ring of residue classes in R, then 13

R/I R ft’TRT faeFT it, lit
(i) R is commutative => R/I is also commutative.

R sFRfWPl t => R/I Mt t I
(ii) R has unity => R/I also has unity.

R ddW*l t => R/I deWMcbl %l
(b) Every Quotient ring of a ring R is a homomorphic image of R. 

feMt '3PE1R yc^ct> 'faWT ‘3PET R litvTT % I
OR/WIcfT

State and Prove the fundamental theorem on Ring Homomorphism.
■^rPT 'trlHIcfilRdl TR■’JjT’jjlWIfdtslrl 1W I

Unit-IV^Rlf-4

14. If (R , + , X) is a ring such that a2 = a ¥-a e R, then prove that

nfc (R, +, X) TpF Q/f a2 = a ~F-<2 e A, Mt R14 ehlRm, I
(a), a + a = 0, (b). a + b = 0 => a = b, (c). R is commutative Ring (R q<nq t)

OR/3TWT

For any a,/?, c G R Show that (/?,©,©) is a field for the operation define below:

a®b — a + b-\ and aQb = a + b-ab-p~ a,b,c<=R

(/?,©,©) TT^^t^Mrsb4lC ®,® R1R WERfbnfadt ~

a®b=a+b-l and aQb = a + b - ab a,b,c e R
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