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

<n>be the ideal generated by # then

Z
@ is isomorphic to :

A Z,
B) Z
© R

(D)  None ofthe above

Order of the field Z [i ] / <3> is (where
<3> denotes ideal generated by 3) :
(A) 16 B) 9

(C) 25 (D) 49

The number of elements in
Z[i]/(1+2i) will be::

A 5 (B) 25

© o9 (D) 16

If O is the field of rational numbers
then Q will be :

(A) Aprime field

(B) Notanintegral domain

(C) Nota prime field

(D) Nota field

x" =1 divides x" —1over field F if

and only if :
(A) m>n
(B) m/m

©) m=2n

(D)  None of the above
The field O (\/E 3 ) will be equal to:

@»  0(2)
B) 0(3)

(3)

10.

© 0(v2++3)
(D) None of these
If K is an extension of field F and

a € K 1s algebraic over F, then F(a)

will be :

(A) A finite extension of F'

(B)  Aninfinite extension of

(C)  F(a)will be a subfield of F

(D) None of the above

If K is an extension of « field F and

a € K be algebraic of degree n over

Fthen [F(a): F] will be:

A) 0 B) 1

) n (D) 2n

Let K be an extension of field " and

ae K be algebraic over F. If a

satisfies an irreducible polynomial

p(x) € F[x] , then p(x) must be :

(A) A minimal polynomial for a
over I’

B) p (x) must be reducible

<o p (x) must be constant

(D)  None of the above

If L is a finite extension of K and if K

is a finite extension of £ then [L F ]
is

A)  [K:F]

(B) [L:K]

© [L:K]|[K:F]

(D)  None of the above

[P.T.0.]



11.  The basis of Q(\/E,\/g) over Q will
be :

(A) {1 NG
® {13
© {1e}

D {1V2,43,4243}

12.  If C s the field of complex numbers

and R is the field of real numbers then
[C:R] will be :

A 1 B) 2

<€ 3 D) 4

13. Let a € K be algebraic over F, then  17.

any two minimal monic polynomials
for a over F will be :

(A) Equal
(B) Notequal
(C)  Constant

(D)  None of the above 18.

14.  LetKbean extension of a field F'and
aec Kif F (a) is a finite extension
of F'then :

(A) awillbealgebraic over F

(B)  awillbetranscendental element
(C)  a mustbe zero

(D)  None of the above

15. IfK be an extension of field £ and if
a,beK are algebraic over F, then :
(A)  g+b will not be algebraic

over I
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16.

(B) g—b will not be algebraic
over I

(C)  ab will be algebraic over F

(D) None of the above

Let F be field and F [x] be the ring

of polynomials in x over F. Let

f(x) € F[x] and degf(x) =n and

let < f (x)> be the ideal generated by

f(x) then F[x]/(f (x)) will be:

(A) n-dimensional vector space
over I’

(B) Nota vector space

(C) Not a n-dimensional vector
space over F'

(D)  None of these

If abeK are algebraic over F of

degrees m and n respectively and if

(m,n)zl then degree of F(a,b)

over Fwill be :

(A) m B) n

(C) mn D) m-n

Let K be an extension of field F and

let 4 € K is algebraic over F, then
F[x]/V (Where V is the ideal of
F[x] generated by the minimal

polynomial for a over F) is
isomorphic to :

A) F
(B) F(a)
© F-{0}

(D) None of the above



19. Let F be any field and let
p(x)eF[x], then an element a
lying in some extension field of F'isa
root of p(x) if :

(A) p'(x) =0
(B) p(a) =0
© p(a)>0
D) p(a)<0

20. If p(x) € F[x] and if K is an
extension of F, then for any ¢ e K,
p(x) = (x — c)q(x) + p(c) where
q(x)eK[x], then degq(x) will
be:

(A)  degp(x)

(B) degp(x)-1

(C) degq'(x)

(D)  None ofthe above

21.  If Q is the field of rational numbers
then [Q(\/g,\/g)Q} is
(A) 2
B) 3
C 4
(D) 5

22. If Q is the field of rational numbers
then [Q(\ﬁ,\/ﬁ)Q} is:

A 2
B) 3
C 4
D) 9
B031001T-A/84

(3)

23.

24.

25.

26.

27.

If Q is the field of rational numbers

men | 0(27.2%.2) 0] i

A) 2
B) o6
< 7
D) 8
A field may has :

(A) 48 elements

(B) 25 elements

(C) 24 clements

(D) 52 elements

Characteristic of a finite field is :
(A)  Non-zero and prime

(B) Zero

(C) Composite

(D) None of the above

If a finite field has 25 elements, then

each element of this field satisfies the

equation :

(A x¥ =1
B)  x¥=x
© =y
M) x¥=x

A general polynomial is not solvable
by radicals if :

(A)  The degree of polynomial is 2
(B)  The degree of polynomial is 3
(C)  The degree of polynomial is 4
(D)  The degree of polynomial is 5

[P.T.0.]



28.  Which s true?

#)  (V2+7) is algebraic over

o()

(B) Risa finite extension of O

© [ov2:0]=6

(D) sin’' % is algebraic over O
29.  O(V7.411) will be equal o'

w o7

® o(V7+11)

© o(7+1)

® O(V7++11)

30. Basis of O(~/5,/7 ) over Q will be:
@ V5.7
® {15}
©) {1,ﬁ }

(D) {1,\/5,\/7,\/3\/7}

31. Basisof Q(2%,2%) over Q will be:
) {1,2%,2%,2%,2%,2%}
®) {1, 25 2% }
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(6)

© {1,2%,2% }

(D) None of the above

o)l

Aa) 1

B) 2

) 4

(D) 5

If R is the field of real numbers, then
R|x]

m is isomorphic to:

A 0

B) R

© C

(D) R[]

If @ € K algebraic over Fand p(x)

is the minimal polynomial for a over
F,then:

(A) [F(a):F]:degp(x)

(B) [F(a):F]>degp(x)

(C) [F(a):F]<degp(x)

(D)  None of the above

Which of the following is true?

(A)  gin7 1salgebraic over Q

(B)  sin13" isnotalgebraic over Q

(C)  gin™'q isalgebraic over QO

. 1(\/5

(D) SIn 7} is algebraic over

0



36.  Degree ofthe extension O (2% + 2% )
over Q(\/E) is: 41.
A 1
B) 2
< 3
(D) 4
37. Basis of Q(\/E,\/ﬁ) over Q will
be:
42.
W {1413}
(B) {1,\/ﬁ }
© V3. 17}
R RUEREAEN G
38.  The minimal polynomial for \/7 over
Owill be :
A 2_9o 43.
B) x-2
©  x*-2
D)  x-2
39. [Q(z%,?’%)Q] is :
A 5
(B) 10
© 12 44,
(D) 14
w. Fna| (272" ):0(2%))
A) 3
(B) 4
B031001T-A/84 (7)

C 5

(D) 6
Basis of Q(Z%) over Qis:
(A) {1, 2% }

(B) {1, 2% }

© {1, 2/3,0% }

(D) None of the above

Inverse of 3_./2 in Q(\/E) is:

A) %(\/5+3)
(B) %(\/5—\/5)
(©) %(\/5 -3)
(D) %(\/5 -5)

If x° —2x+2€Z3[x] andlet o 1sa
root of the given polynomial, then
Z,(a)willhave :

(A) 9 elements

(B) 10 elements

(C) 11 elements

(D) 12 elements

A polynomial of degree n over a field

can have atmost :
(A) nroots
(B)  2n roots
(C) 2 roots
(D) 43 roots

[P.T.0.]



45.  The field m is isomorphic to :
@ 0 ® 02"
© of2") o of2"
46. Consider the polynomial
x*+x+1eZ,|[x], if o is a root
of this polynomial, then the field
Z, (a)willhave: 50.
(A) 4 elements
(B) 6 elements
(C) 8 elements
(D) 25 elements
47. Letx’+le Q[x] then the extension
field at which 2 41 has a root will
be: 51.
0[]
© el
B) QOly]
< 0
(D)  None ofthe above
48. Let p(x) is a polynomial in F[x]
of degree 17 and it is irreducible over
F, then the extension field £ of F,in  52.
which p(x) has a root, then [E F ]
must be :
Aa) 1
B) 5
<) 12
(D) 17
B031001T-A/84 (8)

O x] 49.

If f(x) € F[x] , then there is a finite
extension E of F, in which f (x) has

aroot then :

(A) [E:F]<degf(x)
(B) [E:F]<degf(x)-4
(©) [E:F]=0

(D)  None of the above

Let F be a finite field of characteristic
7 then F has :

(A) 49 clements
(B) 47 elements
(C) 48 clements
(D) 100 elements

Let F be a finite field of 7 elements

and let K be a finite extension of F
such that [K : F] =3 then K has:

(A) 7 elements

(B) 7* elements

(C) 7 elements

(D) 7" elements

If the finite field F has 7 elements then

every g e F satisfies :

(A a'=a
B) 4 =a
© d=d
D 4 =a



53.

54.
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Which statement is true?

(A) A general polynomial of degree

4 is not solvable by radicals

(B) Let F be a field of
characteristic zero containing
all nth roots of unity for every
integer n. If p(x) € F[x] is
solvable by radicals over F, then
the Galois group over F' of

p (x) is a solvable group

(C) A regular hexagon is not

constructible
(D)  The polynomial 8§,° — 6y —1
is reducible over Q

Which statement is not true?

(A) The Galois group of a
polynomial over a field is
isomorphic to a group of

permutations of its roots

(B) K is a normal extension of
field F of characteristic O if
and only if K is the splitting
field of some polynomial over
F

(C) Let K beanormal extension of
field F of characteristic 0. If T
is a subfield of K containing F,
then 7'is a normal extension of
Fif only if

o(T)cT,VoeG(K,F)

(9)

55.

56.

57.

(D) If K 1s a finite extension of
field F then

O(G(K,F))2[K:F]

IfK is a finite extension of field F of
characteristic zero and H is a subgroup
of G(K,F). Let K,, be the fixed
field of H, then which statement is
true?

W [K:K,]=0()
®  [K:K,]=20(H)
©  O(H)>[K:K,]
(D)  None of the above

Let F' be a field of characteristic p

and K be extension field F then
a € K algebraic over F is separable

over F'ifand only F':

(A F(ap)>F(a)

N—

B) F(a’)<F(a)
(©) F(a”):F(a)
(D) None of the above

Let char ' = p then for ;>1 and
a,beF :

(A (a+b)" =a” +b”
B)

© (a+h
©) (a+b

[P.T.0.]



58.

59.

60.
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Which statement is true?

INERY 2%) is not a radical
extension of O

B) ¢ 2%) is not a radical

extension of O

23%)

© @
extension of O

(D)  None of the above

Which statement is not true?

(A) If the field F contains all nth

roots of unity and a is a non-

1s a radical

zero element of F and let K be
the splitting field of y" _ 4
then K =F(u), where u 1s

any root of y" _ 4
NAVEE |
B) ¢ is aradical extension

of O
© f(x):x2+ab+beQ[x],
f (x) is solvable by radicals

1
(D) Q(3A) is not a radical
extension of O
Which statement is not true?
(A) The general polynomial of
degree 5 > 5isnotsolvable by

radicals
(B) If the Galois group of p(x)
over F'is solvable then p(x)

is solvable by radicals over F

61.

62.

63.

64.

(10)

(C)  Doubling ofa cube is possible

(D) Trisecting of an angle is
impossible

Let F be a finite field having ¢

elements then which statement is true?

(A) char F'is p, where p is some

prime number
(B) Ifchar /"= p,theng=p"—p
(C)  Char F'is a composite number
(D)  None of the above
If K is splitting field of
x'-2e Q[x] then O(G(K,Q))

is:

A) 2

B) 4

) 8

(D) 16
[Q(z%)Q} IS :
(A)

B) o6

©

(D) 16

|
Let K=Q(2A) then the Galois

group of K over F, G(K,Q) have :
(A) 1 element
(B) 2 elements
(C) 3 clements
(D) 4 elements



65. |If KZQ(z%),then G(K,Q) have:
(A) Identity automorphism
(B)  Two automorphism
(C)  Four automorphism
(D)  None of the above
66.  If K be the field of complex numbers
and let (F ,+,') be the field of real
numbers then G(K,F)is :
®) o}
(B) {01,0'2}
© {01,02,0'3}
(D) {01,02,03,0'4}
(Here o, represents
automorphism on K')
67. The Galois group of the equation
x> =2 =0 overQhas:
(A) 4 clements
(B) 6 clements
(C) 8 clements
(D) 10 elements
68. 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 K B F
<o o0 (D) None ofthe above
69. Let f (x) be irreducible over F and if
char F'=p then f (x) has multiple
roots if g(x) € F[x] such that :
@ f(x)=2(x)
B031001T-A/84

70.

71.

72.

(11)

® f(x)=g(x")

<o f (x) < g(x)

(D) g(x) >f2(x)

An irreducible

f(x) € F[x] , where F is a field, is

said to be separable over Fif :

(A) Rootsof f (x) in its splitting
field are all simple

(B)  Allroots of f (x) are equal

(C)  Allroots of f (x) are zero

(D)  None of the above

Which statement is not true?

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

(B) Every field of characteristic

polynomial

zero 1s perfect

(C)  Every finite field is perfect

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

Which statement is not true?

(A) IfLisanormal extension of F'
and K is an intermediate field
then L is also normal extension
over K

(B) IfLisanormal extension of F'
and K is an intermediate field
then K is also normal extension
of F

(C) K is a normal extension of a
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

[P.T.0.]



73.  Which statement is not true?

(A) Let a,f be separable over
field F then F(a,f) is a
simple extension of '

(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

74.  Which statement is not true?

(A) A finite extension K of a field
F is said to be normal
extension of F'if the fixed field
of G(K JF ) is I/

(B) IfKisanormal extension over
Fand g e K andiff(x) is
the minimal polynomial of
o over F[x] then f(x) can
be expressed as a product of
linear factors in K [x]

(C) Kisanormal extension of F'if
fixed field of G(K,F) is F

(D) Kisanormal extension of F'if
fixed field of G(K,F) is K

75. If K=Q(\/§,\/§), then order of

G(K ,Q) is :

A) 2

B031001T-A/84

76.

77.

78.

(12)

B) 4
) 6
D) 8

Basis of O(/3,7/5 ] over @ will be :
@ {13

® {15}

© {LV35.45)

(D)  None of the above

If a is a root of multiplicity of m of

p(x) then (x—a)" /p(x) then :

@A) p(x)=(x-a)"g(x) for
some g(x)

B) p(x)=(x-a)

©  p(x)=(x-a)

®)  p(x)=(x-ay

Let p (x) be a non-zero, non-constant

irreducible polynomial of degree 7 in

F [x] and if K is an extension of F
and if K has a root of p(x) then :
(A [K:F]<n-1

(B) [K:F]:n
© [K:F]=2
(D) [K:F]=0



79. Let f(x)eF[x] be of degree
n > 1, then the extension field K of I
in which f(x) has n roots then
[K:F] must be :

(A)  [K:F]<n!
B) [K:F]=1
C) [K:F]=2
(D) [K:F]=0

80. Let F be a field of characteristic p.
Let b be a root of
f(x):xp —x—aeF[x] then the
splitting field of f (x) over Fis :
(A)  F(a)

(B) F(b)
© F
(D) None of the above

81. If K is the splitting field of
X' —2e Q[x] then [K:Q] is :

(A) 2 B) 4
(&) ) (D) 8

82.  Splitting field of y* 1 over Qis:
® 0(2)
®)  0(i)
© 0(v2.i)

(D) None of the above
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83.

84.

85.

86.

87.

88.

(13)

Degree of a minimal splitting field of
x¢ 41 overQis:

A) 2 (B) 4

€ 6 D) 8
Degree of a minimal splitting field of
x*+2overQ:

A) 2 (B) 4

€ o6 (D) 8

The degree of a minimal splitting field
of y6 11 over Z, is:

A 2 B) 4

€ 6 D) 8

Let M be the prime subfield of field £,
then :

(A) m=Qorm=Z,, pissome

prime
B) M=R
© Mm=C

(D)  None of the above
Let F'be a field of characteristic p, then

(a+b)" isequalto, where a,b € F,:
A) g +p7" B) g 4b?
©)  a+b D a+p
Let feF [x], and if roots of f* are
simple then :

A /=0

B) =0

(C) fand f' arerelatively prime
(D)  None of the above

[P.T.0.]



89.  Algebraic closure of a countable field
is :
(A) Finite
(B)  Countable
(C)  Uncountable
(D)  None of the above
90. A primitive element for Q (iaz%)
over Qis:
A) i B) o~
© 4272 D) gk
91. A finite subgroup of multiplicative
group of a field is :
(A) Cyclic (B) Non-abelian
(C) Zero (D) Trivial
92. Let F be a field with p" elements,
then F' has a subfield M with p”
elements then :
A m=n
(B) mdividesn
©) m>n
(D) None of the above
93. Let =X +2x+2eZ[ ]
Z [x
then the field %{ has :
(A) 9 elements
(B) 27 elements
(C) 81 elements
(D) 16 elements
94.  Every additive abelian group G is a
module :
(A)  Overthering of integers
(B)  Over the set of natural numbers
B031001T-A/84

95.

96.

97.

98.

99.

100.

(14)

(C) Over the set of complex
numbers

(D) None of the above

An R-module M is said to be

irreducible if :

(A)  Itssubmodules are (O) and M

(B)  Its submodule is only (O)

(C)  Its submodule is only M

(D) None of the above

A module is a generalization of :

(A) Group (B) Ring

(C) Field (D)

The submodule Af + N is generated

by :

(A  MUN B) MNON

© M D) N

If a field regarded as a module over

Vector space

itself thenitisa:

(A)  Simple module

(B)  Artinian module

(C)  Northerian module

(D) None of the above

Let f be a non-zero homomorphism
from R-modules 4 to B and B is simple
then :

@A) f(4)={0]

B) f(4)=B

© f(4)=4

(D) None of the above

Any unital irreducible R-module is :
(A) Cyclic

(B) Field

(C)  Vector space

(D)  None of the above



Rough Work
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Example :

Question :

Q1 ® @ © ©
Q2 ® ® @ ©

Q3 ® @ © ©

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

6. 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.

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

8. 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.
9. There will be no negative marking.
10. Rough work, if any, should be done on

the blank pages provided for the purpose
in the booklet.

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

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

Impt. 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.

SEIIA

a9 ¢

1 @ @ © ©
=2 @ ® O
s ®@ @ © @

5. U U B 3k UM &1 oD e I
el B, T2 & HFTAR b o fha ST

6. gl IR Pad SMoTHodARo ITX-T%
(OMR Answer Sheet) W & &3 99 |
STk & UG w9 & ofEr o

Fe WX fer T SAY 9 TR erm

7. SMolHodNo ITX-TF% (OMR Answer
Sheet) W B 1 ferew @ @ 389 &R W
el SRl H HEAHYEE g form S

8. e g & SuRa et e e
H T4 OMR Answer Sheet 39

T & & U B § I B aeei
I WY FT-GRAH A S Fhd S

9. feifea mfe =&t 2

10.  ®3 A I® P, 9E-JRaE H, -FE &
fer fou @l O W& R S R

1. - & A9, acepaey, ST el geX
B« ST O ST START T a2

12, 99 & [l Td SUsi @aXeT ¥ iear e

B A H U H IS TR & A
B
oA UgRTE @R UX e S @
@ & B aeigRaE @ @l ge sl BN
gC &1 AR ywyfam & 9% w4 @, @
wafeE B REmst @ s & gEd

gegRaE M w A



