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Part A {Short Answer Questions)

Answer any eight quesflons.

Welght 1 each.

1. Check a -- 1 + i is algebraic ar transcendental aver F.. lf algebrcic, find d,eg{a,W)

2. Find the primitive 1"0th roots af unity *nd primilve Sth toats af unity in Zv

3. State Ascending Chain Condition for a PlD.

4. Show with an exarnple that not every UFD is a PlD.

5. Define a Euclidean domain. Give an exarnple.

6. Find all conjugates in C of 1z'r + yD over {.

7. LetE:Q(vTi anda;E---t E definedbya(.a= SV?): a*btf; fora.beiQ.Findthefixedfietdaf o

8. Define splitting lield of a set af polynomials over c field F. Give an example.

9' Define graup of a polynamial over a fiefd.

10. Define symmetric function over a field F. :

18x1=8 weightagel

Part B {Short Essay/Problems}

Answer any six questions

Weight 2 each.

11. Define algebrait and ff nite extension af a t'ield. Prove that a finite extensian of a field F is an algebraic

extension.

12. Stste and prove fundsmental thearem of Algebr*'

13. Appiying Eucli<ieai'r *lgc*thm firid the ged of 22,47i anC 3,285'



-

IiltffiffiHfiffiffiffi]ilt

'. , 14. Faetor tl-e given Garsslan inteaers into a pror,luct of irreducible*in Z,fij
(a)s (b)a+:i

15' Describeall extensionsof theautomorphismrl;;1.-1s of Q(rZg) toonisomorphismmappingQ(r, v€, 12)ontoasubfield,fl
16" lf E(F is asplittingfieldorrrof,r,rF,provethateveryisamorphicmappingof Eontaasubfieldof F andteavinqFfixed

is actually an automorphism af E. Further prove that if E is a splitting fietd of finite degree over F, t1ren

iE: r) : ic(,Er,r)1.

17 . lf E is a finite extension of a field tr", then prove that {E : f-} divides [-B : .F].

1 8. Let E be o finite separable extension of a fietd F. Prove that there exists an a € E such that E: ,1l (o).

16x2=12 weightage)

Part C (Essay Type euestions)

or'*'i,,i,i"n:,:,'::;'-"

19' Provethatthefield F of constructiblereol numbersconslstspreciselyaf all real numbersthatwecanobtainfrom i)bytakinq
squore roots of pasitive numbers a finite number of Smes ond appiying a finite number of field operations.

24. a) Prove that every plD is a UFD.

b) lf D is a UFD. then prove that forevery nonconstant f(x) in Dlxl, f{x) = (c)g(x), where c belongs to D and
g(x) in D[x] is primitive. Also prove that the element c is unique upto a unit factor in D and g(x) is unique
upto a unit factor in D.

21. a) State and prove the isonrorphism extension theorem.
*t

b) Let F and F be two algebraic closures af a field F. Prove thatF is isomorphic tuF' under an isomarphism leaving each
element of F fixed.

22" Prove the following.

a) Every field of characteristic zero is perfect.

b) Every finite field is perfect.

12x5=10 weightagel
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