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Q.1 Choose the correct option in the following questions, mention the 110
correct option in the answer book.
) IS is a Skew field but not a field .
(a) Ring of real quaternion (b) @ (c) Ma(R) d) Z
L) J, is regular element of {0 4 bv/=5/a,b € Z}.
(&) 0 () {H} (o {F} @ {+V5
(3) Characteristic of every field is either zero or ..........c....
(a) prime (b) 4 (c) notprime (d) integer
(4) Quotient field of ring of Gaussian integer is ...
a) Z (b) Q@ (o) Z+iZ () Q+iQ
(5 IPOTOP is maximal ideal of field .
(a) O (b) {1} (¢) {0} (d) mnone of these
(6) If T is ideal in ring R then unit element of B/T 18 .oooovvieinrnns
(a) O b) 1 (¢ R (d 1+/{
(7Y InZ+4Z , gedof 2and — 145715 o
(a) 2+ by 2-i (c) i (dy 1-—4
(8) fn€Z, n>1is irreducible then nis ..o,
(a) 4 (b)) 0 (c) prime (d)  not prime
(9) fR—Z+iZ , f(z) =2z~ (1+41i)z—2 then content of £i8 ..ooooovrrnrrn.
(a) 241 ® 2—i (c) 1-—i (d) 1+:
(10) If R is an integral domain , f(z), g(z) € Rla] then

degree(fg) .......... degree f + degree g.
(8) > (b) < (c) = @ =
Q.2 Attempt the following (Any ten). 20]

1) Prove that ring C[0, 1) is ring with zero divisor under point wise multiplication.
2) Find Characteristic of ring Zs.

3) Define Root of polynomial and Content of polynomial. _

4) Let f: R — R’ be ring homomorphism ,then prove that Kerf is an ideal in R.
(5) Find Zg/I ,where I = {0,2,4}.

(6) Let R = C[0,1].Prove that I = { # /z € R, z(1/2) = 0} is an ideal in R.

(7)

(8

(
(
(
(

Define Euclidean Domain with example.
) Find all the regular elements of Z,.
) Find ged of 2+3i and 4+7i in Z+iZ.
) If p is prime then prove that 2" —p € Z [x] is irreducible.
) Find content of f where f(z) = 3z° — 22° + 6z + 9 € Zla].
) Show that 1-+i is irreducible in Z+1Z.

@

[N

(PT0)



Q.3
(

a) State and Prove Cayley’s theorem for rings. 5]
(b) Prove that the characteristic of a field is either 0 or a prime. 5]
OR.
Q.3
(c) Let R=C, R' = {(g ;b) fa,be€ }R},then prove that R ~ R/, 9]
(d) Prove that the only isomorphism of R onto R is the identity map Ip. [5]
Q.4 -
(a) If R is a commutative ring with 1, then prove that every maximal ideal 5]
in R is a prime ideal.
(b} State and Prove First isomorphism theorem for ring. 5]
OR
Q.4
(c) Let R be a commutative ring with 1.Then prove that an ideal M is a 5]
maximal ideal iff R/M is a field.
(d) Prove that every simple ring need not be a field. 5]
Q.5 |
(2) Show that the ring of Qaussian integers is Euclidean domain. 5]
(b) Let R be a principal ideal domain ,then prove that every a € R which [5]
is not & unit can be expressed as a product of irreducible elements.
OR
Q.5
(c) Prove that every principal ideal domain is factorization domain. 5]

(d) Show that 1+ 2+/=F is an irreducible element but not a prime element in

{a+b/=5/a,b ¢ Z}. [5]
Q.6 _
(a) State and Prove Gauss lemma. 5]
(b) Let F be a field and f (z) € Flz] be of degree 2 or 3.Then prove that 5]
f(x) is reducible iff f(x) has a root in F.
OR
Q.6
(c) Prove that every UFD need not be & PID . R
(d) State and Prove Eisenstein’s criterion. | [5]
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