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If f is a measurable function defined on
E, then which is not true ?

(A {x: f(X)>o}={x: f(x)<o}®
B) {x: f()<ad={x: f(x)<a}"
©) {x:f()>o}=

ré{x: f(x)>o¢—%}
(D) {x:f(X)>a}={x: f(X)<a}

If f is a measurable function on the
set E and E; c E is a measurable set,

then :

(A) E(f >a)=E(f >a)nE
(B) E(f>a)=E(f >0)NE,
(C) Ey(f>o0)=E

(D) E(f>a)=E(f >0)

Which statement is not true ?
(A) If r is any rational number and
f is a measurable function then
the set {x:f(x)<r} is a
measurable set.

If f and g are measurable
functions on a set E, then
the set {xeE|f(X)<g(x)} is
measurable.

A constant function, with a
measurable domain IS
measurable.

(B)

(©)

If f is a measurable function then
for any real number o, the set
{x: f(x)>o} cannot be
measurable.

(D)

B030801T
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4.

Which statement is not true ?

(A) A step function is a measurable

function.

(B) Constant function with a
measurable domain IS
measurable.

(C) It fis measurable function on the
set E and E,cE is a
measurable set, then f is a
measurable functionon E; .

(D) An integrable function cannot be

measurable.

Which statement is not true ?

(A) Every function defined on a set

of measure zero is measurable.

(B) If f and g are measurable
functions, then f + g s
measurable.

(C) Continuous function defined on
a measurable set is measurable.

(D) Constant function with a

measurable domain cannot be

measurable.
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Which statement is not true ?

(A) If f is measurable then | f | is
measurable.

(B) If f is measurable then f* is
measurable.

(C) If f is measurable then f~ is
measurable

(D) If domain of a function f is not
measurable, then f will be
measurable.

Let f be a function defined on a
measurable set E, f is measurable and G
is an open set in R. Then f '(G) is
alan:
(A)
(B)
©
(D)

measurable set
empty set
closed set

None of the above

Which statement is not true ?

(A) Every Riemann integrable

function is Lebesgue integrable
(B) Every

Lebesgue integrable

function is Riemann integrable.

B030801T
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10.

(C) Continuous function defined on

a measurable set is measurable.
(D) If f is a measurable function
defined on the set E and E; C E,
a measurable set, then f is a

measurable function on E;.

A bounded function f defined on a
measurable set E of finite measure is

integrable when :

(A) fismeasurable
(B) fis not measurable
(C) fisunbounded

(D) None of the above

Let f be defined on a measurable set E

with m(E) finite and

inf

inf [ w(x)dx= sfipd)) j 900

for all simple functions ¢ and y. Then

f will be :
(A) zero
(B) constant

(C) measurable

(D) None of the above
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11.

12.

Let y be a simple function and takes

the values oy...,a, such that

n
v = aixa, Where Ay ={x:y(n) = o}
i=1

Then [ is defined as :

DI
i=1

® S amA)
i=1

©C) Ay

(D) oA +arA,

A simple function :

(A) isalways zero

(B) s a constant function

(C) assumes only a finite number of
values

(D) assumes infinite number of
values

B030801T
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13.

14.

15.

If f is a measurable function defined on
a measurable set E, then for every
€ >0, there exists a closed set Fc E
such that m(E-F)<e and f is
continuous on E. This theorem is

known as :

(A) Monotone convergence theorem

(B)

(C) Riesz Fischer theorem

Lusin theorem

(D) Dominated convergence theorem

Which statement is true ?

(A) Constant function with a
measurable domain IS
measurable

(B) Constant functions are not
measurable

(C) Measurable functions are
constant

(D) None of the above

If A and B are disjoint measurable

sets, then :

(A) mAUB)=m(A)

(B) m(AuB)=m(AnB)

(C) mAUB)=m(A) + m(B)

(D) m(A)=m(B)
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16.

17.

18.

Lebesgue measure of the set

A = {xeR:0<x<l and x has a

decimal expansion not containing the

digit 3} is :
A 1

(B)

(©)

Wl N |-

(D) 0

If {E} is an infinite increasing

sequence of sets then which statement

is true ?

(A m* [JE [=Dm*(E)
i=1 i=1

(B) m* [OJEi = lim m*(E;)

Il
N

© m*(Ei|=m*(Ey
i=1

(D) m*(E;+Ep)=m*(Ey)

If E be a measurable set, then we can

find a Gy set G such that :

(A) EcGandm*(G-E)=0
(B) GcEand m*(G-E)=1
(C) GcEandm*(G-E)<0

(D) None of the above

B030801T

19.

20.

If {E,}be an infinite increasing

sequence of measurable set, then :

(A) m

(B) m

s

n—o0

En} = lim m(E,))
1

>
Il

Cs

1

>
Il

En} = m(El)

© mJE)=mE,)

n=1

(D) None of the above

Let {E,} be an infinite decreasing

sequence of measurable sets and if

m(E,) is finite, then :

(A) m[

(B) m

(C) m

ﬂ En} = m(El)

ﬁ E, (= lim m(E,)

n—o0
1 —

ﬂ En = Z m(En)
n=1

(D) None of the above
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21. Which statement is true ? 23. If outer measure is restricted to the set

(A) If E is a measurable set, then of measurable sets then it is called :
m(E+y)<m(E), y is any real (A) Lebesgue measure
number (B) Borel measure

) C) Finite measure
(B) If E is a measurable set, then ©

) (D) None of the above
m(E—-x)>m(x), x is any real

24. Which statement is not true ?

number.

(C) If E is a measurable set and (A) If E; and E; are measurable, then
x is any real number E; NE, is measurable.
m(E+x)=m(E) . (B) (a,) is measurable.

(D) None of the above (C) Cantor set is measurable.

(D) Borel setin R is not measurable.
22. If E; and E, are measurable sets such

25. If m*(A)=0 and if BcA, then
that E, cE; and m(E,) <o, then

which statement is true ?
which is true ?
(A) m*(AuB)=m*(A)
(A)  m(E;—Ey)+m(Ey) =m(Ey)
(B) m*(AnB)=m*(A)
(B) m(Ey+E;) =m(E;)+m(E;)
+m*(B) +1

(C)  m(E—-Ez)=m(Ey) (C) m*(B)=0

(D)  m(E;+Ez) =m(Ey) (D) m*(AUB)=m*(ANB)

B030801T (7) Set-D



26.  Which statement is not true ? 29.  Which statement is not true ?

(A) If m*(A)=0, then A is (A) If A is a countable set then

measurable m*(A)=0

(B) m=*(N)=0, N is the set of (B) N is the set of natural numbers,

m*(N)=0
natural numbers

©) L 2) (C) Z is the set of integers
m*(1, 2)=1
m*(Z2)=0
(D) m*(@1,2)=2
(D) Cantor set is a countable set

27. A set E is said to be measurable. Then
30. Which statement is not true ?

L 5 o
forany set A, which is true ? (A) Outer measure satisfies

(A)  m*(A)=m*(ANE) countable sub-additive property
(B) Outer measure satisfies

(B) m*(A)=m*(ANE) countable additive property

+m*(ANE®) (C) Outer measure of cantor set is
zero

(€©) m*(A)=m*(ANE") (D) Cantor set is an uncountable
(D) m*(E)=m*(A) et

31. The outer measure of Z (the set of
28. If m*(A)=0, then which statement is

true 2 integers) is :

(A) m*(AUB)=m*(B) (A) 0

(B) m*(AUB)=m*(ANB) (B) m

(C) m*(AUB)=m*(A) (C)

(D) m*(AUB)=m*(A).m*(B) (D) None of the above

B030801T (8) Set-D



32.  Which statement is true ? 35. Let A be a set of real numbers and let

(A) m*[0,4]=3 {I,} be a countable collection of open

intervals that cover A. Then outer
(B) m=*(0,4)=5
measure of A will be :

(C) m*(0,4]=4 (A inf>1x,)

(D) None of the above
(B) sup I(Iy)
n

33.  Which statement is not true ?
n
(A) If AcBcR,then ©) HI(In)
r=1

* *
m (A)<m*(B) (D) None of the above

(B) m (A+x)=m*(A), where 36. Let (X, A, m) be a complete measurable

space. Then which is true ?
AcRandxeR

(A) If AcAandm(A)=0and
(C) Outer measure of an interval is
BcAthenBg A
its length
(B) If AcAandm(A)=0and

(D) Any countable set is not
Bc AthenBe A

measurable (C) If AcAand AcBthenBeA

34. Power set of a set X forms : (D) None of the above

37. If (X, A, m) be a measurable space such
(A) aoc-algebraon X )
that m(X) < + oo, then mis :

(B) A vector space (A) A finite measure

(C) A field (B) Not a finite measure

(C) Not a countable measure

D) N fth
(D) None of the above (D) None of the above
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38. If (X, A, m) be a measurable space and
{E;} be an infinite sequence of disjoint
sets of A, then :

@ mJE <> mEp
i=1 i=1

® m e |3 mE)
i=1 i=1

© m UE |=XmE)
i=1 i=1

(D) None of the above

39. If (X, A, m) is a measurable space,

then :

(A) m($)=0
(B) m(¢)=1
€ m@)=2
(D) m(¢)=3

40. Complement of a Gy setis:
(A) Gg set
(B) Open interval
(C) F,-set
(D) None of the above

B030801T
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41.

42.

43.

Let X be a set and let A be a c-algebra
on X. Then (X, A) is called :
(A) Measurable space

(B)

Measure space

(©)

Vector space

(D)

Euclidean space

[a, b] can be written as :

(A) (a D]

(B) ﬁ(a—i, b+lj

(®)
= 1 1
(D) ﬂ(a—ﬁ, b_ﬁ)

The c-algebra generated by the family

of all sets of R is called :
(A) Borel c-algebra
(B) Finite c-algebra

(C) Countable c-algebra

(D) None of the above
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44. A set which is a countable intersection

of open sets is called :

(A)
(B)
(©)
(D)

Closed set
G4-set
F, set

Closed interval

45. A set which is a countable union of

closed sets is called :

(A)
(B)
(©)
(D)

Open set

Open interval
Fs-set

None of the above

46. Let X be an infinite set and let A be

the collection of all finite subsets of X.
Then :

(A)
(B)
(©)
(D)

A is an algebra on X
A is not an algebra on X
Ais agroup

None of the above

47. Let X be an infinite set and let A be

the collection of all subsets A of X

such that either A or A is finite.

Then :

(A)
(B)
(©)
(D)

B030801T

Ais agroup

A is an algebra on X
A is an c-algebra on X
Ais afield

(11)

Let X be a set and let A be the

collection of all subsets of X. Then A

will form :
(A) agroup
(B) afield

(C) avector space

(D) aoc-algebraon X

An algebra A of sets is called a o-

algebra if :

(A) A is closed under countable
union.

(B) A is closed with respect to
product of sets.

(C) A is closed with respect to
product of complement of sets.

(D) None of the above

If A, the collection of subsets of
X is an algebra on X then which is not
true ?
(A) XeA
(B) If AcA then ACcA
(C) If AL A,.... A, €A, then

n

A eA

i=1

(D) If Al’ A2 c A, then Ale2 cA
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51.  Which statement is not true ? 53. If fand g are in LP where 1< p <o

(A) If E is a measurable set, then then || f +gllp <|Ifllp + [Iglly- This

A ) result is known is :
L*(E) c L“(E).

(A) Holder inequality

(B) Let E be a measurable set (B) Minkowski inequality

with  finite measure. Then (C) Cauchy-Schwarz inequality

(D) None of the above
L*(E) c LP(E), for 1< p < o.
54. In Holder inequality when p = q = 2,

€ If felPnLY then fel then it is called :

(A) Minkowski inequality
forallg<r<np.

(B) Fatou’s Lemma

2 .
(D) L space is not complete. (C) Cauchy-Schwarz inequality

(D) None of the above

52.  Which space is complete ?
55. Let X=]0,4]and f :X — R defined

(A) L2 as f(x) = x Y2 Then:
B LY A felX

(B) f el?(X)
©) L2
(C) 2f e ’(X)

(D) None of the above
(D) None of the above

B030801T (12) Set-D



56. If fis a convex function on (— oo, o)
and g an integrable function on [0, 1],
then which is true ?
CERICOUSH R
® Jof ez f[ [gte
© Jyfadt= f| Jjatat
(D) None of the above

57. A function f defined on an open
interval (a, b) is convex function
andif 0<Ax <1landfor x, ye(a,b),
then :

(A) fOx+@Q-21)y)

M)+ @Q-2)f(y)
B) f(x+@-2r)y)<

M)+ @Q-2)T(y)
(C)  F(X) = AF(X) + AF(y)
(D) fOx+@-2r)y) =rf(x)
+1 -1 ()
B030801T
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58.

59.

If f is integrable over E and {E;} is a

sequence of disjoint measurable sets

o0
such that E = | J E; , then :
i=1

(A) jf:ijf
E i =1E;
® [f<>[f
E i:1i
(©) J'fzij'f
E i=1F;

(D) None of the above

Let {f,} be a sequence of integrable

functions which converges almost

everywhere to an integrable function

fandif lim [ |f - f,|—>0.Then:

nN—oo

A lim [[f)]—>]
N—o0

B) lim |[fy|—>|f]
N—o0

(C) lim |f,|—>0
N—o0

D lim | f,—>|f

(@) fim [ fy> [

Set-D



60.

61.

Which statement is not true ?
(A) In Rieman integration | f | may
be integrable while f may not be.
(B) f is Lebesgue integrable if and
only if | f | is Lebesgue
integrable.

A measurable function f is

(©)

integrable over E while f ¥

cannot be integrable.

(D) If a measurable function f is

integrable over E, then f Tandf

will be integrable over E.

Let f :[0,1] > R defined as:

1
F() =123
o

, O0<x<1

Xx=0
1 .
Then jofdx will be :

(A) 1
B 2
€) 3

(D) 4

B030801T
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62.

63.

Let f be a measurable function over a
set E and g be an integrable function

such that | f | < g. Then which is true ?

(A) fwill be integrable over E

(B) fwill not be integrable over E
f will be differentiable over E

(©)

f will be constant

(D)

Let f be an integrable function defined
over a measurable set E. Then which is

always true ?

A [IfI=<|] f]
E

E

® [JfI<[If]
E E

© [IfI=]ifl

E E

(D) None of the above
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64. Let {f,} be a sequence of integrable 66.

function such that f, — f ae., and f
is integrable such that

lim j|f — f ]| — 0. Then which is

N—o0

true ?
A lim [ |f = [ |f
(A lim [ 1fgl > 17

(B) Iimj|fn|—>0

N—o0

67.

© lim [ [fy|> f

Nn—o0

(D) None of the above

65. IfJ.f:O and f(x) >0 onE, then:
E

(A) f>0ae.
(B) f=0ae.
(C) f>1ae.

(D) f<-2

B030801T (15)

Let

2 when x is an irrational
number in [-2, 2]

f(x) =

(A)
(B)
(©)

—2 when x is a rational
number in [-2, 2]

Then the value of jz f (x)dx will be :
-2
8
16
0
-1

(D)

Which statement is not true ?

(A)

(B)

(©)

(D)

Monotone convergence theorem
does not hold good for a
decreasing sequence of functions.
Non-negativity of functions is
necessary for Fatou’s lemma.

A measurable function f is
integrable over E if and only if
| f|is integrable over E.

Let f be a measurable function
and | f | is integrable over E.

Then f is not integrable over E.
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68. Let {f,} be an increasing sequence of 70.

non-negative measurable functions and

f=lim f, a.e., then :
(A) jfslimjfn
® [f=lim|f,
(C) jf:ﬁmjfn

(D) None of the above

69. If {f,} is a sequence of non-negative

71.

measurable functions and f,,(x) —> f(x)

a.e., on a set E, then '[fsli_mj f,
E E

this result is known as :

(A) Bounded convergence theorem
(B) Fatou’s lemma
(C) Monotone convergence theorem

(D) Dominated convergence theorem

B030801T (16)

Which statement is not true ?

(A) Every signed measure can be
expressed as the difference of

two measures.
(B) Hahn decomposition is unique.

(C) Labesgue measure is not a finite

measure.

(D) Labesgue measure is not totally

finite.

If pu is a signed measure and
E be a measurable set, then which is

true ?

(A WE)=p"(E)-p (E)

(B) M(E) =W (E)+u (E)

(C) HE)=p"(E)

(D) WE)=p (B)
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72.

73.

(X, A, n) be a measure space and

EcA, then total variation of p is

defined as :
(A) u'(E)
(B) wu(B)

©) Iul®)=u"(E)+u (E)

(D) None of the above

If w is a signed measure then there

exist two disjoint sets A and B whose

union is X such that A is positive and

B is negative with respect to p, then

the sets A and B are called :

(A) Hahn-Decomposition of X with
respect to p

(B) Jordan-Decomposition of X

(C) Randon-Nikodym form

(D) None of the above

B030801T

74.

75.

Which statement is not true ?

(A) Lebesgue measure is not a finite
measure

(B) Lebesgue measure is o-finite
measure

(C) Lebesgue measure is not totally
finite measure

(D) Lebesgue measure of real line is
finite

Suppose X =[0,2x] and A be the

class of all Lebesgue measurable

subsets of X and (X, A, u) be measure

space then. The positive set of signed

measure u defined by

w(X) :jxsin X dx is:

(A) [0,7]

o [
©) 3?” | 271}
(D) [m,2n]
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76. If f is a bounded measurable
function defined on a set E of finite
measure and if A and B are disjoint
measurable subsets of E, then which is
true ?

(A) j f> j f+ j f
AuUB A B
(B) j f=[f+[f
AUB A B
© | f< j f+ j f
AUB A B
(D) None of the above

77. If fis a bounded measurable function
defined on a set E of finite measure,
then :

A [Ifl<Iff]
E E
® [Jfi<[If]
E E
© [rer=ffl
E E
(D) None of the above
B030801T

(18)

78.

79.

Let E be a measurable set of finite

measure and {f,} be a sequence of
measurable functions which converge
to f a.e. on E. Then given a > 0, there
is a subset A — E with m(A) <o such
that {f,} converges to f uniformly on
E — A, this theorem is known as :

(A)
(B)
©
(D)

Egoroff’s theorem
Lusin theorem
Riesz Fischer theorem

Jensen inequality

The function f defined on E = [0, 1] as

3, ifx=0

1 .
f(x)=4=, if0<x<l

X

5 ifx=1

Then E(f >a) where 1<a <3 will

be :

(A) [0,1]

(B) [0,2]

© (O,EJU[O,].]
(04

(D) (O,ilu{o,l}
o
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80. The function f defined on R by : 82.
X+5, ifx<-1
f(x)=12, if -1<x<0
X2, if 0<x
Then R(f<4) will be :
(A) (o 2]
(B) [01]
(C) [0,x)
(D) (-»,5)
83.
81. If a is any real number, then which
statement is true ?
(A) E(f >a)=f (-o0,a)
(B) E(f >a)=f'(a,)
(C) E(f <a)=f '(a,»)
(D) E(f=0a)=f"'(a,x)
B030801T (19)

Let g be a measurable real-valued

function defined on a set E and f a

continuous function defined on the

range of g, then fo g will be a:

(A) measurable function

(B) differentiable function

(C) constant function

(D) None of the above

If f is a measurable function and O is

an open set, then the set

A={x:f(x)eO}isa:

(A) Null set

(B) Measurable set

(C) Non-measurable set

(D) Finite set
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84. If {f,} is a sequence of measurable 87. Let E = [0, 1) and E; be a non-

functions converging to f on E, then f measurable subset of E. Then the

will be :
function :

(A) Zero

(B) Constant f: E —> R defined as

(C) Measurable ‘ _{ Lxek,
(D) None of the above -1x¢E
85. Consider the function f:[0,]]—>R will be :
defined as :
(A) Constant
£(x) = 0, x € Q (set of rational members
~ |1,x € Q' (set of irrational members (B) Measurable
Then f will be : (C) Non-measurable

(A) Constant
(D) None of the above

(B) Zero
(C) Measurable 88. Let f and g be two measurable

(D) None of the above functions. Then f + g will be :

86. If fis a measurable function, then :
(A) zero

(A) 2 will be measurable
(B) finite
(B) —f isnot measurable

(C) measurable
(C) f? is not measurable

(D) None of the above (D) None of the above

B030801T (20) Set-D



89.

90.

Let E be a measurable set and AcE

and y A is the characteristic function of

A and o is any real number. Then

E(xa>a) will be :
(A) «a

B) ¢
(C) A if 0<a<l

() o
Let E be a measurable set and E; c E

and if characteristic function g, is

measurable, then :

(A) Ejiszero
(B) Ej isfinite
(C) E; is measurable
(D) None of the above
91. If y,ls a characteristic function of A,
then :
(A Apc=%a
(B) %,e=1-%a
€ xa=1
(D) xa=0
B030801T

(21)

92.

93.

94.

If A=UA,, where {A} is a
n

sequence consisting of disjoint subsets

of A, then characteristic function y

is defined as :

(A xa= i XA,

n=1
(B)  XA= XA XA,
©C) xa=xa— %A,
(D) xa=xa, NxA, NNXA,

If % is a characteristic function, then :

(A) %4=0
B) xp=1
©€) xp=2
(D) xp=3

The characteristic functions of a set A

is defined as :

@ 1a0={0 05
®) 1a={
© 10={;
D) 7a(X)=0,¥xecA

Set-D



95.

96.

97.

If f and g are measurable functions
defined on a set E, then the set
A={xeE| f(x)<g(x)} willbea:
(A) Zero set

(B) Finite set

(C) Measurable set

(D) Countable set

Cantor set is a/an :

(A) Zero set
(B) Finite set
(C) Constant set

(D) Uncountable set

Let f be a measurable function defined
on a set E. If for any real number a, the

set {x: f (x) = o} is measurable, then :

(A) fisalways measurable

(B)

f may not be measurable
f is constant

(©)

f is not defined

(D)

B030801T
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98.

99.

100.

If fis a measurable function, then for

any real number o, which statement is

not true ?

(A)  {x: f(x)>oa} is measurable

(B) {x:f(x)>a} is measurable

(C) {x: f(x) <o} is measurable

(D) {x:f(x)>o} cannot be
measurable

If f is a measurable function defined on
E, then for any real number o :

(A)  {x: f(x)=0o} isempty
(B) {x:f(x)=o0o} is finite
©

(D)

{x: f(x) =0} is measurable

None of the above

If f is a measurable function defined on

E, then E(f>a)is:

(A) {xeE[f(x)>a}
(B) {xeE[f(x)> o}
(C) {xeE[f(x) <o}
(D) {xeE[f(x)=a}

Set-D



(Only for Rough Work)



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 @ © ©®
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Jh U9 & 37 UM | 3T Fa W T&l
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[ SW FHad . T TR, TWTHF (OMR
Answer Sheet) W & fad 1 81 W0 #
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3. TH. R IW-T% (OMR Answer Sheet)
R %o ot forem & 7d sud 3 73 |eft sreen
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