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1. Normed on N is a map :

(A) N into 

(B) N into 
(C) N into N

(D) None of the above

2. In a normed linear space, every

convergent sequence is a :

(A) Cauchy sequence

(B) Divergent sequence

(C) Oscillatory sequence

(D) Constant sequence

3. Which of the following is true for

Normed linear space N :

(A) || || || || || ||x y x y  

(B) || || || || || ||x y x y  

(C) || || || || || ||x y x y  

(D) || || || || || ||x y x y  

where ,x yN

4. A complete normed linear space is

known as :

(A) Metric space

(B) Compact space

(C) Banach space

(D) Euclidean space

5. Which of the following is not a

property of norm in general :

(A) || || || || || ||kx k x 

(B) || || 0x 

(C) || || || || || ||x y x y  

(D) || || || || || ||x y x y  

6. Consider the statements :

(i) Every finite dimensional

normed linear space is a

Banach space

(ii) Every Banach space is finite

dimensional linear space

(A) Only (ii) is true

(B) Only (i) is true

(C) Both (i) and (ii) are true

(D) Neither (i) nor (ii) is true

7. Cauchy's inequality is a particular case

of :

(A) Minkowski's inequality

(B) Schwarz inequality

(C) Halder's inequality

(D) All of the above

8. Relation 
1

| | || || || ||
n

i i
i

x y x y


  , where

x and y are n-tupples of sculars, is

known as :

(A) Minkowski's inequality

(B) Holder's inequality

(C) Schwarz's inequality

(D) Cauchy's inequality

9. Let , pf g L  where 1 p   , then

|| || || || || ||p p pf g f g    is known

as :

(A) Minkowski's inequality

(B) Holder's inequality

(C) Cauchy's inequality

(D) Schwarz's inequality
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10. Let pf L  and pg L  where P > 1,

then 1f g L   and 1|| || || || || ||p qfg f g

is called Holder's inequality if :

(A)
1 1

1
p q
 

(B)
1 1

1
p q
 

(C)
1 1

1
p q
 

(D)
1 1

1
p q
 

11. The sign of equality holds in the

inequality of Cauchy Schwarz's i.e.

| , | || || || ||x y x y  iff :

(A) x and y are dependent vectors

(B) x and y are vectors

(C) x and y are linearly dependent

vectors

(D) x and y are linear independent

vectors

12. A normed linear N is a Banach space

iff every absolutely summable series:

(A) Divergent

(B) Convergent

(C) Both (A) and (B)

(D) None of the above

13. n
p  is :

(A) has Convergent Cauchy

sequence

(B) Banach space

(C) Both (A) and (B)

(D) None of the above

14. Let Y be a proper closed subspace of a

normed linear space N over the field

k
0
. Let 0 LL   then there exists some

X N   such that

|| || 1X   and inf || ||
y Y

X Y 


  ,

this statement is known as :

(A) Reisz representation theorem

(B) Hahn-Banach theorem

(C) Baire category theorem

(D) Reisz Lemma

15. Let N be a non-zero normed linear

space and { :M x x N  and

|| || 1}x   then M  is :

(A) Complete

(B) Independent

(C) Divergent

(D) None of the above

16. Which of the following is a Banach

space?

(A) Space of all polynomial

functions on [a, b] with the

supremum norms

(B) Space of all continuous

functions on [a, b] with the

supremum norm

(C) Space of all polynomial

functions on [a, b] with p-norm

(D) All of the above
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17. Example of Banach space is/are :

(A) Euclidean space

(B) Unitary space

(C) Both (A) and (B)

(D) Neither (A) nor (B)

18. If M is a closed linear subspace of a

normed linear space N and

: /T N N M  is a natural maps such

that ( )T x x M  . Then T is :

(A) Continuous

(B) Closed

(C) Compact

(D) Complete

19. nS  is said to be absolutely sumable

if :

(A)
1

|| ||i
i

S




 

(B)
1

|| ||i
i

S




 

(C)
1

|| ||i
i

S




 

(D) None of the above

20. PL  space is a Banach space if :

(A) 1 p  

(B) 1 p  

(C) 1 p  

(D) 1 p  

21. The space n
  represents, for all n-

tupples 1 2( , ,..... )nx x x x .

  (A) 1 2|| || max{| |, | |, ............... | |}nx x x x

(B) 1 2|| || min{| |, | |, ...............| |}nx x x x

(C) 1 2|| || max{| |, | |, ............... | |}n nx x x x

(D) 1 2|| || min{| |, | |, ...............| |}n nx x x x

22. Which of the following statement is

false?

(A) Every finite dimensional

subspace Y of a normed space

X is closed in X

(B) Every finite dimensional

subspace Y of a normed space

X is complete in X

(C) Every subspace Y of a normed

space X  is closed in X

(D) Every complete  subspace Y of

a Banach space X is closed

23. The metric induced by the norm is :

(A) ( , ) || ||d x y x y

(B) ( , ) || ||d x y x y

(C) 2( , ) || ||d x y x y

(D) ( , ) || ||d x y x y 

24. Linear transformation :T N N   is

said to be bounded if there exists a real

no. 0k   such that :

(A) || ( ) || || ||T x k x x N  

(B) || ( ) || || ||kT x x x N  

(C) || ( ) || || ||T x k x x N  

(D) || ( ) || || ||T x k x x N  
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25. Two norms on a Vector space are

equivalent if they :

(A) Induce the same topology

(B) Same continuous function

(C) Same Convergence

(D) All of the above

26. Which of the following is not a Banach

space?

(A) Linear space of all bounded

sequence 1 2( , ...)x a a

with ||n|| = sup |a
i
|

(B) Linear space of all continuous

functions on [0, 1] with

1

0

|| || | ( ) |f f t dt 

(C) Linear space of all

n-tupples 1 2( , ... )nx a a a  with

|| || , | |ix max a

(D) All of the above

27. For any normed space X, the conjugate

space X * is :

(A) Always a compact set

(B) Always a Banach space

(C) Always finite dimensional

(D) Always an infinite dimensional

28. An Isometric isomorphism of N in to

N ** is :

(A) Natural embedding

(B) Conjugate space

transformation

(C) Sound conjugate space

transformation

(D) None of the above

29. Hahn-Banach theorem is about :

(A) Extension of functionals

(B) Compactness

(C) Completeness

(D) Norm invariance

30. Dual space is :

(A) Metric space

(B) Inner product space

(C) Compact operator

(D) Set of all bounded linear

functionals

31. A linear functional  f  with Domain

D( f  ) in a normed space X  is bounded

iff :

(A) X is complete

(B) X is finite dimensional

(C) X is compact

(D) None of the above

32. Let N  and N' be two normal linear

space with same scalar and

:T N N   be the linear transformed

and nx x  in ( ) ( )nN T x T x   in

N'  then T  is :

(A) Complete

(B) Compact

(C) Continuous

(D) All of the above
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33. Let M be a linear subspace of a normed

linear space N, and let f be a functional

defined on M. Then f can be exended

to functional  f  defined on the whole

space  N  such that :

(A) || || || ||F f

(B) || || || ||F f

(C) || || || ||F f

(D) || || || ||F f

34. Let f be a bounded linear functional

on a normed space X, then || f || is :

(A)
|| || 1

| ( ) |
x

Sup f x


(B)
0

| ( ) |
x

Sup f x


(C)
0

|| ( ) ||
x

Sup f x


(D) None of the above

35. Let N be linear space, then a continuous

linear map :f N R  is called :

(A) Functional on N

(B) Normed space

(C) Vector space

(D) None of the above

36. Conjugate space of normed linear

space is :

(A) Dual space

(B) Reflexive space

(C) Banach space

(D) None of the above

37. A normed linear space N, if N ** = N,

then N is :

(A) Banach space

(B) Reflexive space

(C) Both (A) and (B)

(D) None of the above

38. If T is continuous linear

transformation on normed linear space

N in to normed linear space N' and if

M is its null space and

:
N

T N
M

   then

(A) || || || ||T T 

(B) || || || ||T T 

(C) || || || ||T T 

(D) None of the above

39. Let N and N'  be two normed

linear space with the same scalars

and :T N N   be a linear

transformation, which of the following

is/are true for above statement :

(A) T  is continuous

(B) T  is continuous at orign

(C) T  is bounded

(D) All of the above

40. Consider the following statements :

(i) The dual space X * of a normed

space X is a Banach space

(ii) The dual space  X *  is a normed

space  X  is a Hilbert space

(A) Both (i) and (ii) are true

(B) Neither (i) nor (ii) are true

(C) Only (i) is true

(D) Only (ii) is true
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41. Let N be a real normed linear space and

subspace *( ) 0f x f N    then :

(A) 0x 
(B) 1x 
(C) 0x 
(D) 0x 

42. In Generalized Hahn-Banach theorem,

P  be a sublinear functional of L, then

L can be :

(A) Real linear space

(B) Complex linear space

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

(D) None of the above

43. If  M is closed linear subspace of a

normed linear space N and

:
N

T N
M

  is a natural map such that

( ) ,T x x M x N    then

(A) || || 1T 

(B) || || 1T 

(C) || || 1T 

(D) None of the above

44. Which of the following statement is

correct?

(A) Conjugate space of separable

space compulsory separable

(B) Conjugate space of separable

space need not be separable

(C) Conjugate space is equal to

separable space

(D) Can't say

45. If T be a linear transformation of a

normed linear space N into another

normed linear space N' for any real

no. 0k  , which is correct :

(A) || ( ) || || ||T x k x x N  

(B) || ( ) || || ||T x k x x N  

(C) || ( ) || || ||T x k x x N  

(D) || ( ) || || ||T x k x x N  

46. If T is bounded in linear transformation

of N into N', for any 0k  , which is

true :

(A) ( ) || ||T x k n x N  

(B) ( ) || ||T x k n x N  

(C) ( ) || ||T x k n x N  

(D) None of the above

47. Let N and N' be normed linear space

and let S be a linear transformation of

N into N'. Then T is continuous :

(A) At every point of N

(B) At no point of N

(C) Either (A) or (B)

(D) Neither (A) nor (B)

48. To guarantee the existence of

continuous linear extensions of

continuous linear functionals we can

used the theorem/lemma :

(A) Baire category theorem

(B) Riesz lemma

(C) Riesz representation theorem

(D) Hahn-Banach theorem
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49. Let N and N' be normed linear space

and B(N, N') denote the set of all

bounded linear transformations from

N into N', then which is/are true for

B(N, N') :

(A) B(N, N') is itself a normed

linear space

(B) Banach space

(C) Both (A) and (B)

(D) Neither (A) nor (B)

50. The corect statement is :

(A) Every Hilbert space is Banach

space

(B) Every Banach space is Hilbert

space

(C) Every Vector space is Banach

space

(D) Every Vector space is Hilbert

space

51. Let B and B' be Banach space and T is

open mapping if :

(A) T is a continuous linear

transformation of B into B'

(B) T is a, continuous linear

transformation of B onto B'

(C) Both (A) and (B)

(D) Neither (A) nor (B)

52. Let X be an inner product space. Then

the orthogonal complement of {0}

is :

(A) X

(B) {0}

(C) X/{0}

(D) X 

53. Let B and B' be Banach space and let T

be one-one continuous linear

transformation of B onto B' then T  is :

(A) Isomorphism

(B) Homeomorphism

(C) T
–1

 is continuous

(D) Both (B) and (C)

54. Let B be banach space then a map

:P B B  is said to projection on B

then which one is true :

(A) P
2
 = P idempotent

(B) :P B B  is not continuous

(C) P is not linear map

(D) All of the above

55. Let X be an inner product space and

x X ,  be any scalar then 2|| ||x
is :

(A) 2|| ||x

(B) 2| ||| ||x

(C) 2 2|| ||x

(D) 2 2| | || ||x
56. Which of the following is the Schwartz

inequality?

(A) , || || || ||x y x y 

(B) , || || || ||x y x y 

(C) || || || || || ||x y x y  

(D) || || || || || ||x y x y  
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57. In an innear product space X, which of

the following is not true in general?

(A) nx x  and ny y 

( , ) ( , )n nx y x y

(B) | ( , ) | || || || ||x y x y 

(C) 2 2 2 2|| || || || 2(|| || || || )x y x y x y    

(D) 2 2 2|| || || || || ||x y x y  

58. Which of the following statement is

false?

(A) All normed spaces are inner

product spaces

(B) All Banach spaces are metric

space

(C) All Hilbert spaces are

Topological spaces

(D) All inner product spaces are

normed spaces

59. Which is true for inner product space:

(A) , ,x y y x

(B) , ,x y z x z y z      

(C) , 0x x 

(D) All of the above

60. Which one is correct?

(A)
1
m  is Banach space and Hilbert

space

(B)
1
m  is not Banach space but a

Hilbert space

(C)
1
m  is neither Banach space nor

Hilbert space

(D)
1
m  is Banach space but not

Hilbert space

61. The properly
2 2|| || ||| ||x y x y    = 2 22 || || 2 ||| ||x y

is known as :

(A) Polarisation identity

(B) Parallelogram law

(C) Triangle law

(D) All of the above

62. Which one of the following known as

polarization property?

(A) 2 2 2 2|| || || || 2|| || 2|| ||x y x y x y    

(B) 2 2|| || || ||x y x y   
2 2|| || || || 4 ,i x iy i x iy x y   

(C) 2 2|| || || || 4 ,x y x y x y   

(D) 2 2 2|| || || || 2 || ||x y x y y   

63. A complex Banach space is Hilbert

space of :

(A) Complex no associated

(B) Real no. associated

(C) Both (A) and (B)

(D) None of the above

64. According to Baire category theorem

following statement is true :

(A) A complete metric space is a

first category

(B) A complete metric space is a

second category

(C) Both (A) and (B)

(D) None of the above
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65. Let B be Banach space and N be

normed linear space. Let { }iT  be non-

empty set of bounded linear

transformations from B to N with the

property that { ( )}iT x  is bounded set

of numbers for each x in B, then

{|| ||}iT  is bounded set of numbers,

above statements is related to :

(A) Open mapping theorem

(B) Closed graph theorem

(C) Riesz lemma

(D) Uniform bounded principle

66. Let B and B' be Banach space and

:T B B  be linear transformation

from B into B'. Then T is continuous if

and if its graph T
G
 is closed, above

statement is related to :

(A) Open mapping theorem

(B) Hilbert space

(C) Banach space

(D) Closed group theorem

67.
2
h  is an example of :

(A) Hilbert space

(B) Banach space

(C) Both (A) and (B)

(D) None of the above

68. In a Hilbert space the norm is

generated by :

(A) Metric

(B) Inner product

(C) Modulus

(D) None of the above

69. The norm is a :

(A) Continuous map

(B) Discontinuous map

(C) Differentiable map

(D) None of the above

70. A linear subspace if a Hilbert space

is :

(A) Not convex set

(B) Convex set

(C) Complete set

(D) No option is true

71. A linear transformation is bounded it

K > 0 set.

(A) || ( ) || || ||T X K X

(B) ( )T X KX

(C) ( )T x K
(D) None of the above

72. Pythogoream theorem holds in a

Hilbert space if :

(A) The vectors are parallel

(B) The vectors are orthogonal

(C) The vectors are arbitrary

(D) None of the above

73. If x H  where H is Hilbert space such

that , 0,x y y H   , then :

(A) x is null vector

(B) || || 1x 

(C) || || 0x 

(D) All of the above
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74. The graph of a linear transformation

:T V V  over F is :

(A) {( , ( )) : }x T x x V

(B) A curve on T(x) lines

(C) It is a design

(D) None  of the above

75. Let S be a set in V over field F then

orthogonal complement of S over the

inner product is :

(A) { :( , ) 0x V x y   where }y S

(B) { : ( , ) 0}x V x x 

(C) { :( , ) 0 , }x V x y x y V   

(D) None of the above

76. Let V be a normed linear space then

orthogonal complement of null set

S = {0} is :

(A) S

(B) V

(C) A proper subset of V

(D) 

77. Let V(F) is a n.l.s. then orthogonal

complement of V is :

(A) {0}

(B) V

(C) A proper subspace of V

(D) 

78. Let S be a linear subspace of the n.l.s.

V(F) then S S   is :

(A) { }

(B) {0}

(C) V

(D) S

79. Let S be a set in the n.l.s. V(F) then the

orthogonal complement of S in S   then:

(A) S   is a only a subset of V

(B) S   is a linear subspace

(C) S  = {0}

(D) S   = 

80. Let ˆ ˆ{ , }S i j  in 3 dim space then S 

is : (where ˆˆ ˆ, ,i j k  are unit vector

along axis system)

(A) ˆ{ }i

(B) ˆ{ }j

(C) ˆ{ }k

(D) None of the above

81. Let 1 2S S  in the n.l.s. V(F) then :

(A)
2 1S S 

(B)
1 2S S 

(C)
1S V 

(D)
2S V 

82. The orthogonal complement of a set S

is :

(A) Set but not subspace

(B) Closed linear subspace

(C) {0}

(D) 
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83. Let M is a closed linear subspace of

Hilbert space H then :

(A) There exists a non zero-

element z
0
 in H.S.T. 0z M

(B) No orthogonal element exists

(C) Every orthogonal complement

is empty

(D) None of the above

84. Let M and N are closed linear

transformation in a Hilbert space H

and MN then there exists linear

subspace M + N which is :

(A) Open

(B) Closed

(C) Complete

(D) None of the above

85. Let M is a set in the Hilbert space H

then 1M M   is equal to :

(A) 
(B) {0}

(C) M

(D) { }

86. S   in H is equal to :

(A) S 

(B) S

(C) S

(D) {0}

87. A set S is orthogonal set in H if:

(A) , 0 , andx y x y S x y   

(B) , 0 ,x x x S  

(C) , 1x y    if  x = y

(D) None of the above

88. A set S is orthonormal if :

(A) , 1if and 0 if( )i ie e i j f  

where S = e
1
, e

2
,..., e

n
}

(B) , 0 for (1, 2, ... )i je e n 

(C) , 0 if ( )i je e  

(D) , 1 if ( )i je e  

89. Complete orthonormal set is the set

in which :

(A) Number of elements is equal

dim of V

(B) Any independent set is

complete orthonormal set

(C) Every non-empty set is

orthonormal

(D) All of the above

90. According to Bessel's inequality if

{e
v
} is an orthonormal basis then :

(A) 2 2| , | || ||ix e x   

(B) 2 2| , | || ||ix e x   

(C) 2 2| , | || ||ix e x   

(D) None of the above

91. Let {ei} is complete orthonormal set

then if { }ix e  then :

(A) 1x 
(B) 0x 
(C) –1x 
(D) x  
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92. According to Grahm Schmidt

Orhogenalization process :

(A) From any set we get linearly

indep. set

(B) Any linearly in dep. set is

equivalent to an orhonormal set

(C) Grahm Schmidt process is not

valid in Hilbert space

(D) None of the above

93. A basis is complete if it has :

(A) A basis that can generate the

whole space

(B) It has all Cauchy sequence

cenverent

(C) Every basis generates the

whole space

(D) None of the above

94. Let ( ) ,yf x x y   is a map in Hilbert

space H  then :

(A) || || || ||yf x

(B) || || || ||yf y

(C) || || 1yf 

(D) || ||yf 

95. Let f is a functional in the Hilbert space

H then :

(A) yf f  for some unique

y H

(B) yf f  for more than one y in

H

(C) xf f x H  

(D) None of the above

96. Let *,x yf f H  then :

(A) , ,x yf f x y

(B) , ,y xf f x y

(C) , 0xf y 

(D) , 0yf x 

97. Let H is a Hilbert space than :

(A) H is not reflexive

(B) H is reflexive

(C) H = H *

(D) H = H **

98. Every weak convergence is :

(A) Notstrong convergence

(B) Same is strong convergence

(C) Strong convergence

(D) None of the above

99. Weak convergence is :

(A) Convergence through sequence

(B) Convergence through

functional

(C) Convergence through  -
criteria

(D) None of the above

100. A funtional is :

(A) Function of functions

(B) Space

(C) Set

(D) A linear map



B030902T-A/108 (  15  )

Rough Work



Example :

Question :

Q.1

Q.2

Q.3

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 invigi lator.
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.

mnkgj.k %

iz'u %

iz'u 1

iz'u 2

iz'u 3

5. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj
lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA

6. lHkh mÙkj dsoy vks0,e0vkj0 mÙkj&i=d
(OMR Answer Sheet) ij gh fn;s tkus gSaA
mÙkj&i=d esa fu/kkZfjr LFkku ds vykok vU;=
dgha ij fn;k x;k mÙkj ekU; ugha gksxkA

7. vks0,e0vkj0 mÙkj&i=d (OMR Answer

Sheet) ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s
lHkh vuqns'kksa dks lko/kkuhiwoZd i<+ fy;k tk;sA

8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd

dks viuh OMR Answer Sheet miyC/k djkus

ds ckn gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ

vius lkFk iz'u&iqfLrdk ys tk ldrs gSaA

9. fuxsfVo ekfdZax ugha gSA

10. dksbZ Hkh jQ dk;Z] iz'u&iqfLrdk esa] jQ&dk;Z ds
fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A

11. ijh{kk&d{k esa ykWx&cqd] dSYdqysVj] istj rFkk lsY;qyj
Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA

12. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus

dh n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU;

gksxkA
egRoiw.kZ% iz'uiqfLrdk [kksyus ij izFker% tk¡p dj
ns[k ysa fd iz'uiqfLrdk ds lHkh i`"B HkyhHkk¡fr Nis
gq, gS aA ;fn iz'uiq fLrdk es a dk sbZ deh gk s ] rk s
d{kfujh{kd dk s fn[kkdj mlh fljht dh nwljh
iz'uiqfLrdk izkIr dj ysaA

A C D

A D

A C D

B

A C D

A D

A C D

B


