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SECTION-A (10 Marks)
Answer ALL questions

- ALL quesnonscm'ryEQUALmarks e (10 x1=10)

| Module | Question | L R K
No. | No. . Q‘“’“““" e | Level| €©

Any subgroup of orderp““magroquof order p" wherepxs
a ptime number is «- . : o
-[(@) NormalinG. = . = _ =.. S
®FipiteinG . . . . Lt K1 col
(©) Isomorphicin G = .
1 (d) Cyclicin G L '

If p™/o(G), and p""” } o(G) then G has a subgroup of order
(a)pm+1 . A

2 oy . . . . _ { K2 |COl
©p .
(d) pm..l ) - N ‘ [E RN
A polynomial is smdtobemteger monic 1f all lts coefﬁclents are
integers and its hlghest coefficient is _ :

1@0 . ‘ -

3 b1 | S | Ki |COo2
2 (c)n-
(d) 2

ISR

If a € R is an irreducible element and a/bc then -
4 (a). alb and ajc S .. (D) albor ajc ‘ K2 [CO2
(©aetbandatc » - . (D ablc ) ' :
Ifa f K ma]gebnuc of degreen over F then [F(a) Fl=
@n e
5 byn+1 - o o K1 |CO3
(c)n . , S ’ .
@n—1 R
Ifa EK is algebrawzof degreenoverh‘ ‘then [F(a) Fls=
@n :
6 b)yn+1 R AR K2 1CO3
©n o
dn-1

For some aeK the extensxon K of Fisa snnple extensxon of F xf ) B R
7 @K=F(a) - (b) F=K(@) - . . . K1 | CO4
©K=F (d)Kz-a ' SR AT L

Any finite extension of a field ‘of characteristi¢ zero is'a - . .
8 (a) Finite extension - -(b). Simple extension - K2 | CO4

(c) Infinite extension . . (d) Multlple extensnon
‘ T € A(V) is unitary if and only if = BTN '
9 @®TT' =0 - ®TT 1= 0 S D S I Koo
C)TT*=1" (DT =T" : 1-

S T edAW)is calledHemutxanlf o T ¢
10 |@T=T"1 LT T K2 [CO5
) T*=T? . @r=r - — — -
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e o Cont...
R Answer ALL questions |
ALL questlons carry EQUAL Marks (5x7=35)
Module | Question . K
No. No. SRR Question Level | €0
S 110" |Hdisa homomorphlsm of G in to G with kernel K then prove
’ that X is a normal subgroup of G,
1 ©orRy - K3 |COl
x 11b If G is a group then prove that A(G), the set of automorphisms
™ lofGis alsoagroup
128, If f(x) and g(x) are two primitive polynomlals then prove S b
: ) that f(x)g(x)isa p_nnntwe polynomial. . .o
2 e - (OR) K4 |co2

~ If f (x) in R[x] is both pnmmve and irreducible as;an element of -
12.b. | R[x], then prove that it is irreducible as an element of F [x]?
Prove the converse also.

Let f(x) € F[x] be of degree n = 1then prove that there isan

) : extenslon E of F ofdegree at most 71! in'which f (x) has n roots.

3 SRR S OB - X3 |co3

If p(x) € F[X] and if K is an extension of F then prove that for

13.b. | any element b € K,p(x) = (x ~ b)q(x) + p(b) where q{x) €

K[x] and where deg q(x) = degp(x) 1.

. | For any f(x), g(x) € F[x] and any « € F then prove that

e [0-C@ +g@) = f@AGE

) (). (af (x)' = af'(x)* C :

- 4 Gid). (f(x)gCx))’ = f '(%cc))ggx) +f (x)g (x) K5 | CO4
R ~ .

14b. | Provethat the fixed ficld of G is a subfield of K.

13.a.

154 IfA €Fisa eharactensnc rootof T € A(V) then prove that A is
: " a root of the m1mmal polynonnal of T . ,

5 L _(OR) . ' ' K4 |CO5
IfVis n-dlmenmonal over Fand if T € A(V) has all its ’
15.b. | characteristic roots in F then Prove that T satisfies a polynomial
{ of degree n over F.:

SECTION-C(30Marks) . .. .°,
AnswerANYTHREEquestlons R

. ALL questions carry EQUAL Merks . (3x10=30)
Module | Question o iy o K ’
No. No. ' Question i | Level co
1 | 16 |Stateand prove Cauchy’s theorem for abelian groups. - K5 |co1
"5 N 17 -Provethat the ideal 4 = (p(x))m F[x] lsmaxxmal 1deal 1fand only K4 -'CO'2
- if p(x) is irreducible over F.- - . |
3. | 18 - Ilesaﬁmte extenSnonofKandlfK is aﬁmte extensmnofF then k4 | co3
' ' provethat Lisa ﬁmte extensxon of F. : Lk '
4 . 19 - K Fis of eharaetensue 0 and ifa,b are algebralc over F then prove_ ks | cos
o that there exists an element ¢’€ F(a, b) such that (a, b) F(c). 1
5 20 IfT € A(V) has all 1ts charaetenstlc roots in F then prove  that there K s | cos
_ is a basis of ¥ in which the matrix of T is triangular. - o
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