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Part A

Answer all questions.
Each question has weightage 1.

1. Find a maximal ideal of the ring Zg of integers mod 6.
2. Verify whether Z x {0} is a prime ideal of Z x Z.
3. Verify whether /5 is algebraic over the field Q of rationals.

4. Verify whether there exists a field of 10 elements.

5. Find all automorphisms of the field C of complex numbers leaving all reals fixed.
6. Verify whether C (2/5) is a splitting field over Q.
7. Verify whether yf +y1yp + yf is a symmetric function in yy, ¥u.

8. Describe extension by radicals of a field F.
(8 x 1 = 8 weightage)
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Let F be a finite field of characteristic p. Show that the number of elements in Fiz "
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Let E=C (\5, \6)‘ Find the index {E:Q}.
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Let E be an extension of a field Fand « € E be algebraic over . Show that there is an irreducible
- Jivz

polynomial p (\) eF [\] such that

(@) p(a)=0and

(b) if f (x) e F[x] is a nonzero polynomial with f («)=0then p(x) divides f (x).

(a) Show that for every prime p and every positive integer n there is a finite field of order p”.

(b) Let E be a finite extension of the field Zp. Show that thercisan acE such that E=Z_ (2.

(a) Define the nt cyclotomic polynomial ¢, ( x) over a field F.

(b) Prove that:
(i) o, (x)eF[x].

(i) ¢, (x) divides x" -1.
ichtage)
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