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Degree  of field  of

x> —7 e Q[x] will be :
(A)
(B)
©)
(D)

splitting field of x° — 2 € Q[x] will be :

splitting

o o A~ADN

A Q"%
B) Q"%
© Q")
0 QE'")
Degree of extension of the splitting

field of x" —1 e Q[x] will be:
(A) n
(B) n-1

(C) o¢(n) (Euler’s function)

D) n°

Degree  of
f(x) = x* — 2 e Q[x] will be :
(A 2
(B) 4
(C) 6
(D) 8

splitting  field  of

Splitting field of x> —1 e Q[x] will be
of degree :

(A) 12

(B) 13

(C) 14

(D) 15

B031001T

(3)

Basis of Q(\/7, v11) over Q is :
(A {7}
(B) {11}
©) {773
(D) {1 7, V1L, V7 11}

Degree  of  splitting  field for
f(x):x11—20verQis:

(A) 11

(B) 110

(©) 120

(D) 140

The degree of splitting field for
F)=x -2 eQx] is:

(A) 7

(B) 14

(C) 28

(D) 42

Let F be the splitting field of
x —2eQ[x] and o=e?™7,
primitive seventh root of unity, then :
(A) [F:Qw]=9

(B) [F:Q]=7

(C) [F:Q]=4

(D) [F:Q]=5

Let F be a field of characteristic 7 and

a

let b be a root of f(x)=x7—x—a
€ Fx]. Then the splitting field of f(x),
over Fis:

(A) F

(B) F()

(C) F(a)

(D) None of the above

Set-D



11. Splitting field of the polynomial
x' —le Q[x] is of degree :
(A) 2
(B) 4
C) 6
(D) 8
12. Degree of splitting field of x4 + 2 over
Qis:
A 2
(B) 4
C) 6
(D) 8
13. [Q(11,i): Q] is:
(A) 4
(B) 6
(C) 8
(D) 10
14. Consider the polynomial X2+ 2X + 2
€ z3[x]. sssssThen its splitting field
will be :
(A)  z30x]
(B) Z3[X]
<x2 + X +1>
(C) > 23[X]
<x +2X +2>
(D) 23[X]
<x2 +5X +5>
B031001T

(4)

15.

16.

17.

18.

Consider the polynomial X2 = 2% + 2
€ z3[x] and if z3(a) be its splitting
field, then which is true ?

(A) [z3():z3] =2

(B) [z3(a):2z3] =4

C) [z3(a):z3]=6

(D) None of the above

Splitting field of X2 X +2¢e z3[x] is:
A 1z3

(B) 1zl

€ z

(D) None of the above

Splitting field of x* - x? —2¢ Q[x]
is:
(A)
(B)
(©)
(D)

Q(2)
Q2, \3)
QW2, 1)
Qi)

Let f(x)eFx] be a irreducible
polynomial. Then the finite extension k
of F in which f(x) has all roots and if
deg f(x) = 5 then [k : F] will be at most :
A 1
B) 2!
(C) 5!

(D) 7!

Set-D



19.

20.

21.

22.

If f(x) e Fx], then the finite extension

k of F in which f(x) has a root, then
which is true ?

(A) [k:F]<deg f(x)
(B) [k:F]>=deg f(x)
(C) 2[k:F]=deg f(x)
(D) None of the above

If p(x) is a polynomial in F[x] of degree
7 and it is irreducible over F, then the
extension field k of F in which p(x) has
a root, then which is true ?

(A) [k:F]=2

B) [k:F]=3

©) [k:F]=7

(D) None of the above

It p(x) = X2 —2X + 2 € z3[x] and if o
be a root of p(x) then the field z3(c)
has :

(A) 7 elements
(B) 8elements
(C) 9elements
(D) 10 elements

If p(x) is the minimal polynomial for a
over F, then which statement is true :

(A) [F(a) : F]>deg p(x)
(B) [F(a) : F] <deg p(x)
(C) [F(a) : F] =deg p(x)
(D) None of the above

B031001T

(5)

Which statement is true ?
(A) 2 + /= is algebraic over Q(r)
(B) sin " 1is algebraic over Q

©) QW2 3)=QHh)
(D) Basis of Q(/3,V7) over Q is
{1, 3,7}

Basis of Q(«/11) over Q will be :

(A) {111}

B {12}

) {1, i1}

(D) None of the above

Which statement is not true ?

(A) Let F[x] be the ring of
polynomials in x over the field F
and let g(x) e F[x] of degree n
and let (g(x)) be the ideal
generated by g(x), then F[x] /
(g(x)) is an
vector space over F.

(B) Let k be an extension of a field F
and let a ek be algebraic over F.
Then F(a) is isomorphic to
F[X]/V, where V is the ideal of
F[x] generated by the minimal

n-dimensional

polynomial for a over F.
(C) C isafinite extension of Q.
(D) Every
algebraic.

finite  extension is

Set-D



26.  Which statement is not true ? 29, Inverse of 1— 213 L 413 ¢ Q(21/3) is

a ¢
<X +1> A Y3 41
(B) There exists a field of 8 elements 3
© [0@3 2216 ® 2
(D) Ris a finite extension of Q (C) 21/32 -1
27.  Consider the polynomial D) o1/3 er ol/2

p(x):x2+x+1

in z,[x]. If o be a root of p(x) then the 30. Inverse of 3—+2 eQ(2) is:

extended field containing o will be : (A) 1(\/5 +3)
7
(A)  zy(a)
? (B) 2 +3
®) % © 2
© 7 (D) 3
(D) 25((1,) 31 [Q(21/31 21/2) : Q(21/2)] is -
28. Let k be an extension of a field F and let A 2
a € k be algebraic of degree 7 over F. ® 3
C) 4
Then F(a) will be of the form : (©
(D) 5

2.
(A) {og +oqa +aza” ;€ F} 32. The monic, minimal polynomial

(B) {og+ a: oc2a2+ a3a3 corresponding to /2 is :
+ agat+osa® + 0ga® 1 oj eF} (A) X% -4
(€) {ap+aga:aj F} (B) x*-2
(D) {ag + oqa + 0pa’ + aga’ © x-2
‘o €F} (D) x*-2

B031001T (6) Set-D



33.

34.

35.

36.

Which statement is not true ?
(A) R is a transcendental extension

of Q

(B) Cisan algebraic extension of R

(C) [C:R]=2
(D) {1, i} does not form a basis of C
over R
The element aek is a root of
p(x) € HX] where Fck of
multiplicity 5, if :
5
(A) (X~ 2)" \hereas (x-a)%y p(x)
p(x)
(x—a)° 7
(B) ———— whereas (x—a) {p(x)
p(x
(x-a)' 8
© whereas (x—a)” {p(x)
p(x)
(D) None of the above

A polynomial of degree 5 over a field
can have at most :

(A) 5roots in any extension field

(B) 6 roots in any extension field

(C) 7 roots in any extension field

(D) No roots

If a €k isarootof p(x) e H[x] where
F < k thenink[x] :

(x —a)
A
A p(x)
(x - a)°
By X “/
®) p(x)
(x - a)°
C
©) p(x)
(D) (x —a) does not divide p(x)

B031001T

37.

38.

39.

40.

(7)

If p(x) e FHx], then an element a lying

in some extension field of F is a root of

p(x) if:

(A) p(@)=0

(B) p@)=1

(C) p@=2

(D) p(a)=4

Which statement is true ?

(A) There exists a field of
24 elements

(B) There exists a field of
48 elements

(C) There exists a field of
92 elements

(D) There exists a field of
25 elements

Which statement is true ?

(A) If &, ay, ..., a, €k are algebraic
over F then F(aj, ao, ..., ap) is a
finite extension of F.

(B) Any finite extension is not
algebraic.

(C) If F(a) is a finite extension of F
then a is not algebraic over F.

(D) If aek is algebraic over F then

F(a) is not a finite extension of F.

If L is a finite extension of k and k is a
finite extension of F then :

(A) [L:F]=[L:K]

(B) [L:F]=[L:K][k:F]
(€ [L:FlI=[L:Q]

(D) None of the above

Set-D



41.

42.

43.

44,

45.

[Q@Y2, 24 218y o is 46,

(A) 2
(B) 4
€ 6
(D) 8

Basis of Q(+/3, \/5) over Qs :
(A) {1,3}

(B) {L 3, 5,15}

(©) {L 15}

(D) {L 5}

If Q is the field of rational numbers,
then [Q (21/3,31/4) Q] is:

(A) 12

(B) 24

(C) 36

(D) 6

48.

If Q is the field of rational numbers,

then [Q (v2,4/3): Q] is : 49,

(A) 2
(B) 3
€ 4
(D) 8

If k is an extension of a field F and

a e k is algebraic over F then F(a) is : 50.

(A) A finite extension of F
(B) An infinite extension of F
(C) F(a)isnota field

(D) None of the above

B031001T (8)

47.

The field Q(+/3, v/5) is equal to :
A Q

(B) Q)

(©) QK3 ++b)

(D) Q(15)

(Z, +, ) be the ring of integers and (n)

be the ideal generated by then Z is
(n)

isomorphic to :

(A Zn

B) Q

© R

(D) C

2 Is isomorphic to :

(%)

(A) ¢

B) Q

€ z

(D) R

Number of elements in

T
[ERN
+N

N

(A) 5
(B) 25
(C) 20
(D) 21

Order of the field ﬂ IS :
(3)

(A) 49

(B) 89

€ 9

(D) 4

Set-D



51.

52.

53.

54,

An unital R-module M is said to be free
module over R if :

(A) It admits a basis

(B) M=R

(C) M=RxR

(D) None of the above

Let R be a commutative ring with
identity. Then the polynomial ring R[X]
is Noetherian if and only if R is
Noetherian. This is known as :

(A) Hilbert Basis Theorem

(B) Noether-Laskar Theorem

(C) Schur’s Lemma

(D) Wedderburn-Artin Theorem

Let M be a Noetherian module. Then

any non-zero submodule contains a :

(A)  Uniform module

(B) Vector space

(C) Field

(D) None of the above

Let M and N be simple R-modules.

Then a non-zero homomorphism from
M to N is an isomorphism is known as :
(A) Schur’s Lemma

(B) Wedderburn-Artin Theorem

(C) Hilbert Basis Theorem

(D) None of the above

B031001T

55.

56.

S7.

58.

An R-module M is completely

reducible if :

(A) M=][M,, where M, are
[0ASVAN

simple R-submodules
(B) M=M;xM,, M and M, are
simple R-submodules
(C) M= > Mgy, M, are simple R-
aen
submodules
(D) None of the above
Let M be a R-module and N a
submodule such that M/N is free. Then
M is isomorphic to :

(A) N@%
B N&M
(C) M~nN
(D) MUN

Let M be a free R-module with basis

{e1, €2, .....en}. Then:

(A) M=R
(B) M=R"
(C) M=z=R"
O) M=R"

A module M is direct sum of its two

submodules M1 and My if :

(A) M=Mp+My M1 nMy={1}
(B) M=Mjp+ Mo, M1 nMo={0}
(C) M=Mgq+ My, My M,={0, 1}
(D) None of the above

Set-D



59.

60.

61.

62.

Let T be a module homomorphism.
Then T is an isomorphism if :

(A) kernel T={1}

(B) kernel T ={0}

(C) kernel T={0, 1}

(D) kernel T={0, 1, 2}

If T is a homomorphism of an R-

module M into an R-module N, then
which is not true ?

(A) T(0)=0

B) TEm)=—T(m),me M

(C) T(mg — mp) = T(mg) — T(my),
mp, mo e M

(D) T(o)=4

Suppose R is a ring with unity and M is

a module over R and is not unital. Then

there exists m € M such that :

A) =0 vreR

B) m=LVvreR

C) m=2VvreR

D) rm=4VreR

If A and B are submodules of M, then
which is true ?

A AFBoa

A+B A

~

B

+

B ANB
+B

(B)

A

© =ANB

B
A+B

=~B

©) —

B031001T

(10)

63.

64.

65.

66.

67.

Let N be an
Homg (N, N) is :
(A) A subring of Hom (N, N)

(B) A subfield of Hom (N, N)

(C) A vector space of Hom (N, N)
(D) None of the above

R-module. Then

A module is generalization of :
(A) Group

(B) Ring

(C) Field

(D) Vector space

The submodule A + B is generated by :
(A) AUB

(B) ANB

© A°~B

®) AuUB®

If a finite field F has 27 elements, then
a e F satisfies the relation :

A) a¥ =a’
®) a a3
©) a? =a?

(D) a’’ =a

If F is a finite field of characteristic 7,
then F can have :

(A) 8elements

(B) 49 elements

(C) 9elements

(D) 2 elements

Set-D



68.

69.

70.

71.

72.

73.

B031001T

If F is a finite field of characteristic p,
then F can have :

(A) pn elements

(B) 2 elements

(C) 4 elements

(D) 8elements

Which statement is not true ?

A) QY33"%) s a
extension of Q.

(B) Angle 6 is constructible if sin 0 is
constructible.

(C) Regular pentagon is constructible.

(D) We can trisect an angle by rular
and compass only.

If characteristicf=pand a, b € F, then:

radical

(A) (a +b)|02 —a+b
(B) (a +b)IO2 =a'°2 +bIO2
(C) (a +b) P> _ aIO2

2
(D) (a+b)? =a
The set of rational numbers form :
(A) Nota field
(B) Prime field
(C) Not a group with respect to
addition
(D) None of the above

x" —1 divides x" — 1 over a field F if :
(A) m>n

(B) m=8

(C©) m|n

(D) m=2n

If K is a finite extension of F, then :
(A) oG(K,F)>[K:F]

(B) o(G(K,F)=0

(C) o(G(K,F)<[K:F]

(D) None of the above

(11)

74.

75.

76.

77.

78.

Let k = Q(2Y3). Then O(G(K, Q)) is :
A)
(B)
©
(D)

A w N P

O(G(K, Q)) where k = _ QX is:
(< -2)

(A)

(B)

(®)

(D)

C is normal extension of (C denotes the
field of complex numbers) :

(A) Q

(B) R

€ N

(D) Z

oo oD

O(G(C, R)) is, where C denotes the
field of complex numbers and R the
field of real numbers :

(A) 2

(B) 4

€ 6

(D) 8

Which statement is not true ?

(A) Leta, p be separable over field F.
Then F(o,B) is a simple
extension of F.

(B) Galois group of a polynomial is a
group of permutations of its roots.

(C) Every field with a non-zero
characteristic is perfect.

(D) Every finite field is perfect.

Set-D



79.

80.

81.

B031001T

Which statement is not true ?

(A) If L is a normal extension of F
and K is an intermediate field
then L is also normal extension
over K.

(B) If L is a normal extension of F
and K is an intermediate field
then K is a normal extension of F.

(C) Kisanormal extension of field F
of characteristic zero if and only
if K is the splitting field of some
polynomial over F.

(D) Every field of characteristic zero
is perfect.

Which statement is not true ?

(A) A field is called perfect if all
finite extensions of F are
separable

(B) Every field of characteristic zero
is perfect

(C) Every finite field is perfect

(D) Every field with a non-zero

characteristic is perfect

A finite extension k of a field F is said
to be a normal extension of F if the
fixed field of G(k, F) is :

(A) F

B) Q

€ k

(D) None of the above

(12)

82.

83.

84.

85.

The Galois group of the equation

x3—2:00verQhas:
(A) 1element
(B) 2elements

(C) 4 elements
(D) 6 elements

Let G be a subset of A(k), where A(k)
denotes the set of all automorphism of
k, then fixed field of G will be :

(A) k

B) G

(C) Subfield of k

(D) None of the above

Let A(k) denotes the set of all
automorphism of k, then A(k) will form
a group with respect to :

(A) Addition

(B) Multiplication

(C) Composition of mapping
(D) None of the above

Let k be a field. Then o will be an
automorphism of k if : where a, b e k..

(A)  o(a+Db)=o(a) + o(b)

(B) o(ab) =o(a) o(b)

(C) of(a+b)=oc(a)+ o(b),
o(ab) = o(a)o(b)

(D) None of the above

Set-D



86.

87.

88.

B031001T

If m is an integer which is not a perfect
square and if o+BJm (a, B are

rationals) is the root of a polynomial
p(x) having rational coefficients, then

other root will be :

(A) o-B

(B) o-pJm

©C) «

(D) B

Let F be a field of characteristic 7. Then
any algebraic extension of F will be

separable, if :

A) F=F'

(B) F=F

(C) F=F

(D) F=F

Let F be a field of characteristic p and k
be its extension and a be an algebraic

element of k over F. Then a will be

separable over F if :
(A) F@)=F

(B) F(a")=F(a)
©) F@")=F

(D) None of the above

(13)

89.

90.

91.

92.

Which statement is not true ?

(A) Any finite extension of a field of
characteristic zero is a simple

extension
(B) [QW3,\5):Ql=4
©) [QW3.5):Ql=8
(D) Q3. +/5)=Q(3 ++5)

21/ 2

Primitive element for Q(i, ) over Q

is:

A 2
(B) V2 +i
€ i

(D) 2

Which statement is true ?

(A) QW2 B)=Q(2 +\3)
(B) QK2 3)=Q\5)

© Q(W2,3)=Q(2)

(D) Q(2)=Q3)

Let F be a field of characteristics 11.

Then the polynomial X2l x e F[X]
has :

(A) All zero roots

(B) All distinct roots

(C) Noroot

(D) None of the above

Set-D



93.

94.

95.

96.

B031001T

Let F be a field of characteristic 7. Then 97.

the polynomial X _xe F[x] has:

(A) Noroots

(B) No multiple roots

(C) Allroots are zero

(D) None of the above

Which statement is true ?

98.

(A) Q(21/2) is a simple extension
of Q

(B) sin * 1is algebraic over Q

(©) QW2 +3)=Q5)

(D) [Q(2):Q]=5

Let f (x) = g(X) (x — a)lo, where g(x) is a 99.

polynomial in F[x] and a € F, where F
is a field, then :
(A) f(x)=0

(B) 9(x)=0
(C) f(x) has multiple roots
(D) None of the above

Let F be a field and let f(x) e F[x]

such that f'(x) =0 and characteristic

100.

of F is p, then which is true ?

(A) f(x)=0

(B) f'(x)=0

€) f (x) = g(x") where g(x) is a
polynomial in F[X]

(D) None of the above

(14)

Let f(x) € F[x] where F is a field of

characteristic zero and if f '(x) = 0, then
which is true ?

(A) f(x)=0

(B) f(x) isaconstant polynomial

(C) degf(x) <degf'(x)

(D) degf(x)=0

If p(x) € HX] is irreducible and if a, b
are two roots of p(x), then which
statement is not true ?

(A) F(a) is isomorphic to F(b)

(B) F(a) is asimple extension of F
(C) F(b) is a simple extension of F
(D) F(a)is asubfield of F

Let f(x) e x] be an irreducible

polynomial and if E1 and E> are its two
splitting fields, then :

(A) Eqisisomorphic to Ep

(B) E1>E2

(C) Ei<E

(D) Eqand E> are not related

Degree  of  splitting  field  of
x* +1 e Q[x] will be :

(A) 2

(B) 4
(C) 6
(D) 8

Set-D
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10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.

10.

11.

12.

TR § Y W % IR RTed
IW—A, B, C wd@ D g1 wdanef &1 51 =R
famedi 0 O HEl W BT €1 W H OMR
AR-IME § grafed gvd & | 79 7R
‘HT—IT%:

3GTEUT ¢

‘g‘s‘:“o

D @ © O

T2 ® ® ©

w3 D @ © ©®

S IW A1 T W = H1eT A1 agel T
T, AT H ST e g T, 3% i
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