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Q.1. Encircle the right answer, cutting and overwriting is not allowed. (1x10=10)
() ThePolynomialringRijoverRis .
(a) PID (b) UFD (c) ED (d) All of these
(ii) The maximal ideal ring in the ring Z of integers is
(a) z (b) 112 - : (c} 47 (d) 67
(iii) Which of the following is a prime ideal of the ring Z of integers.
(a) Z (b) 37 (c) ¥ (d) R
(iv) Units of 7 are |
(a) %1 (b) +i (c) £1,+i (d) None of these

{v) Every - can be imbedded into a Field.
(a) Integral domain (b) Division Ring {c) subring (d) Ideal

(vi) A ring which is commutative with identity element and having no zero divisor is
(a) Division Ring (b) Integral domain
{c) Prime Ring (d) nilpotent ring

(Vi) f R& R be arbitrary ring ¢ : R — R’ is ring homomorphism such that

¢(fl):0 V ae R then Kergp= e

(a) R’ (b) {0} c) R (d) None of these
(viii) 77 is algebraic over
(a) O (b) R . ey Z (d) None of these

(ix) If Cis a finite extension of R , then [R ;,R] S

(a) 2 (b) 3 (c) 4 (d) 1

(x) The set Z; = {0.1,2,3,4,5,6,7} under addition and multiplication modulo 8 forms

(a) Division Ring (b) Integral domain () Co«ﬁmutative Ring  (d) field
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Q.2.
(i)
(i)
(iii)

(iv)

(v)

Q.3

Answer these short questions. (5x4=20)
Let R be-a ring with idenii'tyr. Tr:en show thét the rélatigﬁ ggbeing associates is an (4)
equivalence relation.
Find all associates of 2+ x — 3x? in 7(\) (4)
(4\)

If Ris integral domain then prove that R[x] the polynomial ring over R is integral domain.

Define the following term: Euclidean Domain, divisor, units, associates, unique factorization  (4)

domain.
Show that x° — S is irreducible polynomial of Q(\[g) )
Answer these long questions. (5x6=30)
be an integral domain and p be non zero element of R. The;;;)ve that p is prime in Rﬁ‘ and
R
onlyif — " isintegral domain. (6)
PR
Prove that in a unique factorization domain every irreducible element is prime. (6)
Prove that every field is an integral domain. Prove or disprove the converse of this statement for
infinite integral domain. (6)

Differentiate between algebraic and transcendental numbers. Explain with examples. Let F be a
subfield of K. Prove that an element @ € K s algebraic over F if and only if F{a) is a finite

extension of F.

Show that the Rings Z(, and Zz ® 23 are isomo"rphic. (6)




