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(Answer ten questions by choosing any two from each section. All questions carties equal marks)
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(Let ' S E S K e fields. IflK iE} <0 and [E 3F} < OO then prove that [K iF} < and
K F|=[K:B|[E:F])
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(Define a minimal polynomial. Find the minimal polynomials of (i) \/5 +5 (i) 3\5 + 5 and (iii)
\/5 — 3\/3 over Q.)
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(State and Prove Eisenstein Criteria.)
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(Define splitting field of a polynomial. Give an example.)
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(Define separable and inseparable extensions. Prove that an irreducible polynomial f(x) overa field Fof

characteristic p is unseparable < flz) € F[m” ] )
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(Define a prime field. Prove that a prime field F is either isomorphic to Q or to /P) (where P is a prime

number).
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(Define the group G<E / F) of automorphisms of E. Prove that if E is a finite extension of F then prove
G(E/F)| <[EF|)

that
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(Define a fixed field. If H is a sub group of G<E / F) then Eyy is a subfield of E.)
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(Let H be a finite subgroup of the group G of automorphism of a field E. Then prove that
B ;E,,] =1H])
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(Define primitive nth root of unity. Let F be a field and U be a finite subgroup of the multiplicative group
F*=F - {0} then prove that U is cyclic.)
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(Prove that the Galois group of ' + 2 + 1 is same as that of 2° — 1 and are of order 2.)
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(Prove that it is impossible to construct a square equal in area to the area of a circle of radius one.)
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(Show that 2" + 8 € Q[z] is irreducible over Q.)
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(Show that the degree of extension of the splitting field of =2 is 6)
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(Let F be a field of characteristic not equal to 2. If 2* — a € F[z] is an irreducible polynomial then prove

that its Galois group is of order 2.)
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(Prove that there exists an angle that cannot be trisected by using Ruler and Compass.)






