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The internal direct product is defined

for :

(A)  Pair of finite groups

(B)  Pair of infinite groups

(C)  Pair of a finite group and an
infinite groups

(D)  Above all are correct

Let G = H x K is external direct

product of two groups H and K , then

G is anabelian if':

(A) H isabelian

(B) Kisabelian

(C) Both Hand K are abelians

(D)  None of the above is correct

Let G is a singleton set then possible

number of fields on G are :

(A)  One

(B) Infinitely many

(C) No field is possible

(D)  Two fields are possible

Let G=H-K 1s internal direct

product of two subgroups H and K if :

(A)  Each element of H commutes
with each element of K

(B)  Everyelement of G is uniquely
expressed as an element of H
and an element of K

(C) Both(A)and (B) must hold

(D)  Neither (A) nor (B) hold
Let H is a subgroup of G, then :
(A H'=-H
B) HcHH
©) HHcH
D) HcH

(3)

10.

H is subgroup of G iff:

(A) ghg'eH,VgeG, heH
B) ab'eH,VabeH

(C) aeH,beG then a'bacG

(D) None of these

In a group number of improper
subgroups is :

(A) Nil
(B) One
(C) Two
(D)  Three

Union of two subgroups is :

(A)  Subgroup

(B) Empty set

(C)  Singleton set having identity
(D)  None of the above

A cosetofsetin Gis:

(A)  Asubgroup

(B) Notasubgroup

(C)  Aring

(D) Afield

If n is a positive integer and a is
relative p , then ¢?™ =1(modn) is :
(A) Fermat's theorem

(B) Lagrange theorem

(C)  Euler's theorem

(D)  None of these
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11.  Lagrange theorem for finite group is :
(A)  Order of each subgroup divides
order of the group
(B) Order of subgroup is not
divisor of order of group
(C)  Everydivisor of order of group
has a subgroup
(D)  Above all are correct
12.  Every group of prime order is :
(A)  Abelian
(B) Cyclic
(C)  Normal subgroup
(D)  Above all are correct
13. A subgroup H is normal subgroup of
the group G if :
(A) gHg'=H,VgeG
(B) Hg=gH,VgeG
(C) ghg'eH, VgeG, heH
(D) Above all are correct
14. A finite series is subnormal series on
a finite group G if :
(A) G hasonly two subgroups only
B) G6o25G,02G,0...0G; D
G;,; ©...., suchthat G, is
normal subgroup of G; for
i=1,2....
(C)  Each factor group G,/ G,,, is
abelian
(D) None of these is correct
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15.

16.

17.

18.

A group Gissolvableif':

(A) Ithasasubnormal chain

(B) It has a subnormal chain with
abelian factor group

(C) Ithasacomposition chain

(D)  None of these is correct

Let G be a group then a chain if

subgroups of G is composition chain

if :

A GGG, 0...0G_ D
G;....and G, isanormalin G,_,

(B)  G; ismaximal normal in G,_,
for i = 1, 2,
GGG, 0.6, D
G;....

(C) G issolvable

(D)  None of these

Let f'is a homomorphism from group

G to G’ with kernel K then the first

theorem on homomorphism says :

(A) Kernel is an empty set

(B) Kernelis asubgroup of G

(C)  Kernel is normal subgroup of
G

(D) Kernel is normal subgroup of
G'

Let f:G—>G/N is a

homomorphism on group G where N

is normal subgroup then :

(A) kerf=N

B) kerf=G

(C) kerf=G/N

(D)  None of these



19.  Let f:G— G' is a homomorphism
then:
(A)  Every homomorphism image
of f 1is isomorphic to G/K
where K = ker f'
B) G zkerf
© G=6
(D)  None of the above is true
20.  According to the third isomorphism
theorem, if NV is normal subgroup and
H is any subgroup of G then :
(A) NH/H=N
(B) NH/N=H/HNN
(©) NH/N=HNON
(D) NH/N=zHNN/H
21.  Anautomorphismisa:
(A) MapfromGto G
(B)  Ahomomorphism from Gto G
(C)  Anisomorphism from Gto G
(D)  Anendomorphism
22.  The set of all automorphism on G to
G forms a group w.r.t. :
(A)  Addition
(B)  Multiplication
(C)  Composition of maps
(D) None of these
23.  Let N be amaximal normal subgroup
of G then:
(A) GI/N isabelian
(B)  G/N issimple
(C)  GI/N iscyclic group
(D) Above all are correct
B030901T-A/60

(3)

24.

25.

26.

27.

28.

The Jordan Holder theorem is related
to :

(A)  Composition series
(B)  Subnormal series
(C) Both(A)and(B)
(D) None of these

According to Jordan Holder theorem
two composition chains of a group are:

(A)  Equivalent

(B) Homomorphic

(C)  Isomorphic

(D) Aboveall are correct

Let G be a group of order 11 then :

(A) G iscyclic

(B) G isnon abelian

(C) G has proper normal subgroup

(D) Above all are correct

Let 4, 1s a subgroup of S, then :

(A) 4, isnormal subgroup of S,

B) 4
S

n

,, 18 not normal subgroup of

(C) A4, is coset, not subgroup
(D) None is correct

Let ' is commutator subgroup of a
group G then :

(A) @' isnormal

(B) G/G' isabelian

(C) Both (A) and (B) are correct
(D)  Neither (A) nor (B) is correct

[P.T.0.]



29. Let G be an abelian group then
commutator of G is :
A) e}
B) G
©) ¢
(D)  None ofthe above
30. Leto(G)=49 then :
(A) Giscyclic group
(B) G isabelian group
(C) G isnon-cyclic group
(D) None is correct
31. LetG beagroupand H be asubgroup
then H is always normal if the index
1S :
A 1
B) 2
<) 3
(D) 4
32.  Ifthe normalizer of an elementis'a’,
then the group G is :
(A) Collection of those elements
of G that commutes with'a'
B) e}
<€ ¢
D) G
33. LetGbeabelian groupand 4 € G then
normalizer of a in G is :
(A)  N(a)={e}
B)  N(a)=¢
©) N@@=G
(D)  None of the above is correct
B030901T-A/60
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35.

36.

37.

38.

o(G/N) isequalto:

(A)  o(G)

(B)  o(N)

(C)  o(G)/o(N)

(D) Aboveall

Centre of a group G is Zthen :

(A) Z={xeG:xg=gx,VgeG}

B)  Z={e
© Z=¢
D) Z=ix, ¢

Let G be abelian group then its centre
1S :

A) Z=¢
B) Z={e}
C) Z=G

(D)  Above all are correct

Let Ny and N, are normal subgroups
of G then the true statement is :

(A) N, N,and N,N, arenormal
(B) NN, and N, U N, arenormal
(C) N, N, is normal but NN,

1s not

(D)  N,UN, is normal but N,N,
1s not

Every quotient group if a cyclic group

G is cyclic is :

(A)  True

(B) False

(C)  Cannotdetermined

(D) None is correct



39. A homomorphism from Gto Gis: 44,
(A)  Automorphism
(B) Isomorphism
(C)  Endomorphism
(D) None of these
40. A groupoforder 15is: 45
(A) Cyclic
(B) Non cyclic
(C) Nonabelian
(D) None of these
41. A group of order 28 has :
(A) Normal subgroup of order 7 46.
(B)  Nonormal subgroup
(C)  No proper normal subgroup
(D) None of these
42. According to 2nd isomorphism
theorem :
(A) If H and K are normal
subgroups and H < K then 47
G/K=G/ % I H
(B)  Hisisomorphic to GK/H
©) H=GHI/K
(D) None of these
43.  Class equationis:
(A)  o(G)=0(2)
o(G) 48.
B) oG)=0o(Z)+), TN
o(G)
©) oG)=o(2)+ ; V@)
(D) None of these
B030901T-A/60 (7)

The centre of a group G is :
(A)  Normal subgroup

(B) A subgroup

(C) Notasubgroup

(D)  Notanormal subgroup
Normalizer of an element a of group
Gis:

(A)  Normal subgroup

(B) A subgroup

(C) Notasubgroup

(D) None is correct

Let G be a group of order 10 then G
has :

(A)  No proper normal subgroup

(B) at least one proper normal
subgroup

(C)  onlynormal subgroup {e}
(D)  Gasonlynormal subgroup G

Let Hy and H, are two subgroups of a
group G then :

(A) H,(H, isasubgroup
(B) H,UH, isasubgroup
(C) H,—H, isasubgroup
(D) H,+H, isasubgroup
A group G has:

(A)  Unique identity

(B)  Notunique inverse

(C) G has only finitely many
elements

(D)  None of these

[P.T.0.]



49. Let H and K are subgroups of finite  53.
group Gand H c K then:
(A) [G:H]=[G:K][K:H]
B) [G:H]=[G:K]
(©) [G:H]=[H:K]
(D) None of these
50.  The correct statement is :
(A) Every group of order less or
equal to 6 is abelian
(B)  Every group of order less than
6 is abelian
. 54.
(C)  Non abelian group of order less
than G is possible
(D) None is correct
51.  Everyhomomorphic image of solvable
group is :
(A) Notsolvable group
(B)  Nilpotent group 55
(C)  Solvable group
(D)  Commutator group
52.  Let eq is identitiy of G and e, is
identiy of G, then G x{e,} and
{e;} x G has common element :
(A) G xG, 56.
B) {exe}
©)  AaixieixG
D)  {e}x{e}xG,
B030901T-A/60 (8)

Let G HoK is internal direct product

of H and K then :

(A) Eachelement g of G is unique
product of an element of H and
element of K

(B) geG and g=hk where
he H and ke K then this
expression is not unique

(C) Each element of G is not
decomposed

(D) There is no difference in
internal and external direct
product

Let G = H x K is external direct

product of groups H and K and H, K

are normal subgroups of G then

incorrect statement is -

(A) G/H=K

B) G/K=H

(C) Both (A) and (B) are correct

(D)  None of the above is correct

Let G be a group and a prime number

p divides order of G then :

(A) JaeGst al =e

(B) No element of order p isin G

(C) A prime p cannot divide order
of G

(D) None is correct

Let G be group of order 5 then the

incorrect statement is :

(A) G isacyclic group

(B) G isabelian group

(C) Both (A) and (B) are correct

(D) None is correct



57.  Let G be a group of order 15 then it
has :

(A) No element of order 3

(B) No element of order 5

(C)  Ithaselements of order 3 and 5

(D) Ithasan element of order 11

58.  Cauchy theorem for finite is :

(A)  Trueonly for abelian group

(B)  True only for non abelian group

(C)  Trur forabelian and non abelian
groups

(D)  None ofthe above

59.  Sylow theorem s :

(A) asortofconverse of Lagrange
theorem

(B) a sort of converse of Cauchy
theorem

(C) asort of converse of Fermat's
theorem

(D) None of these

60.  The Cauchy theorem for finite abelian
group is proved by help of :

(A) Centre

(B) Normalizer

(C) Classequation

(D) None of these

61.  Sylow theorem :

(A) p is prime number and
p"/o(G) then G has a
subgroup of order p™

B)  p"/o(G) and p"*! o(G)
then G has a subgroup of order
pm

B030901T-A/60
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62.

63.

64.

65.

(C) Sylow theorem is related to
ring

(D)  Sylow theorem is related to a
field

Let H; and H, are two Sylow
subgroups of group G then :

(A) H,and H, are same

(B) H,and H, are conjugate
C©) HUH,=G

(D) HNH,=¢

Let n is number of Sylow p subgroup
of G then:

(A)  n=I1+kp wherek=0,1,2,.....
B) n=kp

(C) n=1l(mod 2p)

(D) None is correct

Let H and K are two subgroups of G
then :

(A)  o(HK)=o(H)-o(K)

o(H)-o(K)

(B) o(HK) = o(HNK)

(©)  o(HK)=0(H)-o(K)

(D)  o(HK)=0(H)+0o(K)

Let G be a group of order p - ¢ where
p and ¢ are prime numbers then :

(A) G hasasubgroup of order p
(B) G hasno subgroup of order ¢
(C) G hasno subgroup of order p
(D) G hasno proper subgroup

[P.T.0.]



66. Let o(G)=p-q-r wherep, g, r are
prime then :
(A) G isnotsimple group
(B) G issimple group
(C) G isnon abelian group
(D) G isnotcyclic group
67. Let o(G)=45 then:
(A) G isnonabelian
(B) G issimple
(C) G isabelian
(D) None is correct
68.  Let o(G)=120 then:
(A) G issimple group
(B) G isnotsimple
(C) G isabelian
(D) G isnonabelian
69. For a group of order 30 which is
incorrected?
(A) Cyclic
(B)  Abelian
(C)  Bothcyclic and abelian
(D)  Allare incorrect
70. A group of order 56 has :
(A)  Sylow subgroup of order 10
(B)  Sylow subgroup of order 8
(C)  No Sylow subgroup of order 7
(D) None of these is correct
B030901T-A/60

71.

72.

73.

74.

75.

(10)

Structure theorem is based on :
(A)  Thedirect product

(B)  Class equation

(C) Centre

(D) Normalizer

A group of order 25 is :

(A)  Abelian

(B)  Nonabelian

(C) Non cyclic

(D) None is correct

Group action Gon a set Xis :

(A)  Acrossproductof Gand X
(B) Amapfrom Gx X > X
C) G=X-e

D) x=G-Xx

Group action of Gon X has :
(A) Identity property only

(B)  Compatibility properyy only

(C)  Both Compatibility and identity
properties hold

(D)  Allare incorrect
Example of group action is :

(A)  Permutation action on {1, 2,
e}

(B)  Translation action
(C) Matrix action

(D)  All are correct



76.  Canonical form of a matrix is :
(A) Rational form of matrix
(B)  Triangular form
(C)  Jordan form
(D)  All are correct
77.  Two matrices are similar if 3 non 81.
singular matrix P such that :
(A) B=PA
(B) B=PlAp
(C) B=PAPIA-]
(D) None of these
78. Let T:V,—->U, is a linear
transformation and there is given basis 82.
of V,and U,, :
(A) The associated matrix is of
order n x m
(B) Associated matrix of order
mxn
(C)  Associated matrix is not unique
(D)  None is correct 23,
79. Let T:U—>V 1s a linear
transformation and p(7)=r then
there exist a basis :
(A  A=[I,]
y I. 0
(B) o |: 0 0:|
(C) A=Constant matrix 84.
(D) None is correct
80.  The correct statement is :
(A) Let TeAV) and
characteristics root of 7' lies
in the field then 3 basis s.t. the
associated matrix is triangular
B030901T-A/60 (11)

(B)  Norelation of triangular matrix
with characteristic root in F

(C) Both(A)and (B)are true

(D) None is true

A 1scharacteristicrootof 7:V,, =V,

then :

(A TX=1X

B)  ™=1x

© mw=21"x

D) 71x=4x

Every polynomial over field F'can be :

(A)  Product of unit time a monic
polynomial

(B)  Every polynomial is monic
polynomial

(C)  Every polynomial is unit

(D) None is correct

A subspace W in Vis invariant under
T:V —V over field Fif :

A TW)cV
B) TW)cw
C) TW)=W

(D)  TW)={e}

Let Wisinvariantunder 7: V' — I and
S :V — V then Wis invariant under :
(A)  S+T

B) ST

(C) BothSTand S+ T

(D)  All are correct

[P.T.0.]



85. T is nilpotent linear transformation
if :
(A) 7" = for some positive 90.
B) TX)=0,VXelV
© TX)=X
D) TX)=1X
86.  Let T is nilpotent operator from V to
J of index of nilpotency ¢ then :
A T%x)=0,VxeV 91.
B)  1¢(x)#0
© 71"x)=0
(D)  All are correct
87.  Index of nilpotency of matrix
0 00
A=10 0 0} ..
0 00
A 1 92.
B) 2
<© 3
D)y 0
88.  Inthe Jordan canonical form :
(A)  The right diagonal entries are
1
(B)  All super diagonal entries are
1 and diagonal entries are zero
(C)  Allrightdiagonal entries are
(D)  None of the above
89. The degree of characteristic
polynomial is m and degree of minimal
polynomial is 7 then :
(A) m=n
B) m<n
B030901T-A/60 (12)

©) n<m
D) m=#n
Jordan form of a matrix :

(A) Matrix having diagonal Jordan
blocks

(B)  Matrix in rational form
(C)  Matrix in triangular form
(D) Above all are correct

A possible rational canonical form of
6x6 matrix having minimal polynomial

m(x)=(x+1)" is:

A c(x+1P De(x+1)°
B)  c(x+1)° De(x+1)
©)  c(x+)?*®c(x+1)?
(D)  c(x+1)@c(x+1)

Let ay+ax+ azx2 + a3x3 +x* then
the companion matrix is :

0 0 gq

W (010 4
100 ay
[0 0--0 —q
(B) ]. O"'O _a2
0 00 —a

(C) Identity matrix

0 0 0 —qa

1 0 0 —q

(D) 01 0 —a,
0 0 1 —ay|



93. If characteristic polynomial and
minimal polynomial both are given
then the associated linear
transformation matrix is :

(A)  Unique

(B) Notunique

(C) Identity matrix
(D)  Nilpotent matrix

94.  If the characteristic polynomial is
given then associated canonical form
in:

(A)  Unique

(B) Many matrixes (Not unique)
(C) Identity matrix

(D) Rational form

95.  If minimal polynomial of a linear
transformation is given then number
of possible Jordan form is :

(A)  Unique

(B) Notunique

(C)  Unique identity matrix
(D)  Many blocks

96.  Rational canonical form arises when :

(A)  Characteristic polynomial is
factorized in linear factors

(B)  Characteristic polynomial has
factors quadratic or higher
order

(C)  Characteristic polynomial does
not exist

(D)  All are correct

B030901T-A/60
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98.

99.

100.

(13)

How many Jordan canonical form is

T:V—V where
characteristic polynomial is

possible for

A(x)=(x=2)’ (x=5)* :

(A) 2
B) 3
©) 5
(D) 6
Algebra word means :

(A) Hidden fact
(B) Largetrunk
(C)  Imagination
(D)  Thought

Two nilpotent linear transformation are
equivalent iff :

(A)  Theyhave same invariant

(B)  Theyhave same rank

(C)  Theyhave same base

(D) None of these

Trace of a matrix is :

(A)  Sum ofall entries

(B)  Sumofright diagonal entries
(C)  Sum of column elements

(D)  Sum of eigenvectors
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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.
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