
Measure Theory MCQ -Module 1 

1. If A and B are two sets such that A ⊆ B, then 
m*(A) ≤ m*(B)  (B) m* (A) ≥ m*(B)  (C) m* (A) ≠ m*(B)   (D) None of these 

2. Which of the following statements is false for a Lebesgue Outer Measure of an arbitrary set 

(A) m* (A) ≥ 0 Ɐ A   

(B)  If A ⊆ B, then m* (A) ≤ m*(B)  
(C)  m* (A+x) = m* (A) Ɐ x ϵ R  
(D)  If {Ek  } is any countable collection of sets disjoint or not , then                              

                  m*( ሪ E୩
ஶ

௞ୀଵ
) >  ∑ 𝑚∗(𝐸௞)ஶ

௞ୀଵ  

3. A set E is said to be measurable if for each set A  

(A) m* (A) =  m* (A∩E) + m* (A ∩ Ec)   
(B) m* (A)=  m* (A Ս E) + m* (A Ս Ec) 
(C)       m* (E) =  m* (A∩E) + m* (A ∩ Ec)   
(D)       m* (E)=  m* (A Ս E) + m* (A Ս Ec) 

4. Identify the wrong statement 

(A)  cantor set is uncountable 
(B)  cantor set is open 
(C)  cantor set is measurable 
(D)  cantor set is nonempty 

 
5. Which property is called countable subadditivity of outer measure 

(A)  m*( ሪ E୩
ஶ

௞ୀଵ
) ≤  ∑ 𝑚∗(𝐸௞)ஶ

௞ୀଵ  

(B)  m*( ሪ E୩
ஶ

௞ୀଵ
) ≥  ∑ 𝑚∗(𝐸௞)ஶ

௞ୀଵ  

(C)  m*(ሪ 𝐸௞
௡

௞ୀଵ
) ≥  ∑ 𝑚∗(𝐸௞)௡

௞ୀଵ  

(D)  None of these 
 

6. Which is a Measurable set? 
(A)  open set 
(B)  closed set  
(C)  Borel set 
(D)  All the above 

 
7. The outer measure of a countable set is 

(A)  0 
(B)  ∞ 
(C)  1 
(D)  Not defined 

 
8. The outer measure of Cantors set is 

(A) ∞  (B) 1  (C) 0 (D)  
ଵ

ଷ
 

 9. If  {𝐸௞}௞ୀଵ
ஶ  is an ascending collection of measurable sets and 𝐸 = ሪ 𝐸௞ ,

ஶ

௞ୀଵ
 then m(E) is 

equal to 



(A) ∑ 𝑚(𝐸௞)ஶ
௞ୀଵ  (B) 0  (C ) ∞   (𝐷) lim 

௞→ஶ
 𝑚(𝐸௞ ) 

   10. If  {𝐸௞}௞ୀଵ
ஶ  is an descending collection of measurable sets with m ( E1 ) < ∞ and                        

E=  ረ 𝐸௞
ஶ

௞ୀଵ
 , then m(E) is equal to 

(A) ∑ 𝑚(𝐸௞)ஶ
௞ୀଵ     (B) 0  (C) ∞           (𝐷) lim 

௞→ஶ
𝑚(𝐸௞ ) 

11. Which of the following statements is true for a Lebesgue measure  

(A) countable additivity   

(B)  Monotonicity  

(C) translation invariant 

(D) All the above are true 

12. If I =[a,b] is a closed interval, then length of I is  

(A) a+b  (B) a-b  (C) b-a  (D) None of these 

13. Which of the following statement is true 

(A) There exists a non-measurable subset of real numbers 

(B)  There exists a measurable set which is not a Borel set. 

(C) There exists an uncountable set having measure zero. 

(D)  All the above are true 

14. Which of the following is an algebra on X={1,2,3} 

(A) {Ø} 

(B) {Ø , {1}, {1,2}} 

(C ) {Ø,  {1}, {2,3}, {1,2,3}} 

(D){X} 

15.  If A and B are two sets such that m* (A) =0, then  

(A) m* (AՍB) = m* (B)  

(B)  m* (A) = m* (B)  

(C) m* (A) ≤ m* (B)     

(D)  m* (B) ≤ m* (A)   

16. Which of the following statement is true 

(A) 𝐹ఙ  set is measurable. 

(𝐵)   𝐺ఋ set is measurable. 

(C ) Borel set is measurable 

(D)All the above are true 



17. The outer measure of empty set is  

(A) 0  (B)   ∞  (C) 1  (D) Ø 

18. m* ({k}) = ……., where k is a real number 

(A) 1  (B) 0  (C) k  (D) None of these 

19. Identify the correct statement 

(A) Cantor – Lebesgue function is an increasing function 

(B) Cantor – Lebesgue function is a continuous function 

(C) Cantor – Lebesgue function maps [0,1] onto [0,1] 

(D) All the above are true. 

20. If Ω is an algebra and A, B ϵ Ω, then  

(A)  A-B ϵΩ  (B) A∆B ϵ Ω  (C ) A∩B ϵ Ω  (D)All the above are true 

21. 𝐹ఙ  set is the 

 (A) intersection of a countable collection of open sets. 

 (B)  intersection of a countable collection of closed sets 

(C) union of a countable collection of open sets 

(D) union of a countable collection of closed sets 

22.    𝐺ఋ set is the  

 (A) intersection of a countable collection of open sets. 

 (B)  intersection of a countable collection of closed sets 

(C) union of a countable collection of open sets 

(D) union of a countable collection of closed sets 

23. Which one is not equivalent to the measurability of any set of real numbers E 

 (A) For each ϵ>0, there is an open set O containing E for which m* (O-E)< ϵ 

 (B) For each ϵ>0, there is a closed set F containing E for which m* (F-E)< ϵ 

 (C) For each ϵ>0, there is a closed set F contained in E for which m* (E-F)< ϵ 

 (D) There is a  𝐺ఋ set G containing E for which m* (G-E)< ϵ 

24.  For any set E and any  ϵ>0,there exists an open set O containing E for which 

 (A) m* (O)≥ m* (E) + ϵ 

(B) m* (O)≤ m * (E) - ϵ 

(C ) m* (O) ≥ m* (E) - ϵ 

(D)m* (O)≤ m* (E) + ϵ 

25. Let A be the set of irrational numbers in [0,1], then  



 (A) m* (A)= 0 

 (B) m* (A) =1 

 (C) m* (A)= ∞ 

 (D) m* (A)= 2 

 



Measure Theory Question Bank: Module 2

August 9, 2022

1. {fn} be a sequence of increasing functions on a set E, if for all index n:
(A) fn ≥ fn+1

(B) fn ≤ fn+1

(C) fn ̸= fn+1

(D) fn = fn+1

2. Let f be an extended real valued function defined on a measurable domain E. If f is
Lesbesgue measurable, then for each real number c, which of the following statements is
true.
(A) {x ∈ E|f(x) > c} is measurable.
(B) {x ∈ E|f(x) < c} is measurable.
(C) {x ∈ E|f(x) = c} is measurable.
(D) All of the above.

3. Let f be an extended real valued function defined on a measurable domain E. Then f
is measurable if and only if for each open set O, f−1(O) = {x ∈ E|f(x) ∈ O} is:
(A) f−1(O) = {x ∈ E|f(x) ∈ O} is open.
(B) f−1(O) = {x ∈ E|f(x) ∈ O} is measurable.
(C) f−1(O) = {x ∈ E|f(x) ∈ O} is closed.
(D) None of the above.

4. Which one of the following is false.
(A) A monotone function that is defined on an interval is not measurable.
(B) Let f be an extended measurable real-valued function on E and f = g a.e. on E, then
g is measurable on E.
(C) A monotone function that is defined on an interval is measurable.
(D) A real-valued function that is continuous on its measurable domain is measurable.

5. Let f and g be measurable functions on E that are finite a.e. on E. Then which of the
following statements is false.
(A) For α, β ∈ R, αf + βg is measurable on E.
(B) (f + g)2 is measurable on E.
(C) fg is measurable on E.
(D) None of the above.

6. If A is any set. Then the characteristic function χA is defined as

(A) χA =

{
0 if x ∈ A
1 otherwise.
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(B) χA =

{
1 if x ∈ A
0 otherwise.

(C) χA =

{
1 if x ∈ A
−1 otherwise.

(D) None of the above.

7. The characteristic function χA is measurable if and only if
(A) A has measure 0.
(B) A has infinite measure.
(C) A is measurable.
(D) None of the above.

8. Which one of the following is false.
(A) If f is measurable on E, then |f | is measurable.
(B) If f is measurable on E, then, f− is not measurable.
(C) If f is measurable on E, then f+ is measurable.
(D) If f is measurable on E, then, f− is measurable.

9. A real-valued function ϕ defined on a measurable set E is simple if
(A) It is measurable.
(B) It assumes only a finite number of values.
(C) It is measurable and assumes only a finite number of values.
(D) None of the above.

10. A bounded real-valued function f defined on a closed, bounded interval [a, b] is Rie-
mann integrable over [a, b] if:

(A) (R)
∫ b
a f < (R)

∫ b
a f.

(B) (R)
∫ b
a f > (R)

∫ b
a f.

(C) (R)
∫ b
a f ≤ (R)

∫ b
a f.

(D) (R)
∫ b
a f = (R)

∫ b
a f.

11. Dirichlet’s function f is defined on [0, 1] as:

(A) f(x) =

{
0 if x rational
1 if x irrational.

(B) f(x) =

{
0 if x ≤ 0.5
1 if x > 0.5

(C) f(x) =

{
1 if x rational
0 if x irrational.

(D) None of the above.

12. Which of the following is the Reimann integral of the Dirichlet’s function defined on
[0, 1] ?
(A) 1
(B) 0
(C) Does not exist.
(D) None of the above.
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13. Let f be a bounded function defined on [a, b]. Then which of the following statements
is correct:
(A) If f is Lesbesgue integrable over [a, b], then f is Reimann integrable over [a, b].
(B) If f is Reimann integrable over [a, b], then f is Lesbesgue integrable over [a, b].
(C) If f is Reimann integrable over [a, b], then f may not be Lesbesgue integrable over
[a, b].
(D) None of the above.

14. Let f be a bounded measurable function on a set of finite measure E. Suppose A and
B are disjoint measurable subsets of E. Then

∫
A∪B f =

(A)
∫
A f +

∫
B f.

(B)
∫
A f −

∫
B f.

(C)
∫
A f +

∫
B f −

∫
A∩B f.

(D) None of the above.

15. Let f be a bounded measurable function on a set of finite measure E. Then
(A)

∣∣∫
E f

∣∣ > ∫
E |f |.

(B)
∣∣∫

E f
∣∣ = ∫

E |f |.
(C)

∣∣∫
E f

∣∣ ≥ ∫
E |f |.

(D)
∣∣∫

E f
∣∣ ≤ ∫

E |f |.

16. Let f be a nonnegative measurable function on E . Then for any λ > 0,
(A) m{x ∈ E|f(x) ≥ λ} ≤ 1

λ

∫
E f .

(B) m{x ∈ E|f(x) ≥ λ} ≥ 1
λ

∫
E f .

(C) m{x ∈ E|f(x) ≥ λ} = 1
λ

∫
E f .

(D) m{x ∈ E|f(x) ≥ λ} > 1
λ

∫
E f .

17. Let f be a nonnegative measurable function on E. Then
∫
E f = 0 if and only if

(A) f > 0 a.e. on E.
(B) f = 0 a.e. on E.
(C) f ≤ 0 a.e. on E.
(D) f < 0 a.e. on E.

18. Let {fn} be a sequence of nonnegative measurable functions on E. If {fn} → f
pointwise a.e. on E, then
(A)

∫
E f = lim inf

∫
E fn.

(B)
∫
E f ≥ lim inf

∫
E fn.

(C)
∫
E f ≤ lim inf

∫
E fn.

(D) None of the above.

19. Let E = R. For any natural number n, define gn = χ(n,n+1). Then gn converges
pointwise to
(A) g ≡ 0 on E.
(B) g ≡ 0.5 on E.
(C) g ≡ 1 on E.
(D) None of the above.

3



20. A nonnegative measurable function f on a measurable set E is said to be integrable
over E if
(A)

∫
E f = 0.

(B)
∫
E f < ∞.

(C)
∫
E f = ∞.

(D) None of the above.

21. Let the nonnegative function f be integrable over E. Then
(A) f is constant a.e. on E.
(B) f is 0 a.e. on E.
(C) f is finite a.e. on E.
(D) None of the above.

22. For an extended real-valued function f on E, the positive part f+ of f is:
(A) f+(x) = max{f(x), 0}.
(B) f+(x) = max{−f(x), 0}.
(C) f+(x) = − max{f(x), 0}.
(D) f+(x) = min{f(x), 0}.

23. For an extended real-valued function f on E, the negative part f− of f is:
(A) f−(x) = min{−f(x), 0}.
(B) f−(x) = max{−f(x), 0}.
(C) f−(x) = − max{f(x), 0}.
(D) None of the above.

24. If |f | is integrable over E, then the integral of f over E is given by
(A)

∫
E f =

∫
E f+ +

∫
E f−.

(B)
∫
E f =

∫
E f+ −

∫
E f−.

(C)
∫
E f =

∫
E f− −

∫
E f+.

(D) None of the above.

25. Let the functions f and g be integrable over E. Then for any α and β,
(A)

∫
E(αf + βg) = α

∫
E f − β

∫
E g.

(B)
∫
E(αf + βg) = −α

∫
E f + β

∫
E g.

(C)
∫
E(αf + βg) = −α

∫
E f − β

∫
E g.

(D)
∫
E(αf + βg) = α

∫
E f + β

∫
E g.
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Measure Theory MCQ-Module 3 

1. A pair (𝑋, ℳ) consisting of a set 𝑋 and a 𝜎-algebra ℳ of subsets of 𝑋 is called a 

(A) Measurable space  

(B) 𝜎-finite space  

(C) Measure Space  

(D) Complete Measure Space 

 

2. Let (𝑋, ℳ, 𝜇) be a measure space. A subset 𝐸 of 𝑋 is called measurable if  

(A) 𝜇(𝐸) = 0   

(B) 𝜇(𝐸) ≠ 0 

(C) 𝐸 ∈ ℳ 

(D) 𝐸 ∉ ℳ  

 

3. A measurable space (𝑋, ℳ) together with a measure 𝜇 defined on it, is called a 

(A) Topological Space 

(B) Measure Space    

(C) 𝜎-finite space 

(D) Complete Measure Space 

 

4. If 𝜇 is a measure on a measurable space (𝑋, ℳ), which of the following statements 

is true. 

(A) 𝜇: ℳ → [0, ∞] 

(B) 𝜇(∅) = 0 

(C) 𝜇 is countably additive 

(D) All the above 

 

5. For any set 𝑋, we define ℳ = 2௑, the collection of all subsets of 𝑋, and define a 

measure 𝜂 by defining the measure of a finite set to be the number of elements in 

the set and the measure of an infinite set to be ∞. This measure is called  

(A) Counting measure  

(B) Lebesgue measure 



(C) Dirac Measure 

(D) Borel Measure 

 

6. For any 𝜎-algebra ℳ of subsets of a set 𝑋 and point 𝑥଴ belonging to 𝑋, we can 

define a measure 𝛿௫బ
 by 

𝛿௫బ
(𝐸) = ൜

1 if 𝑥଴ ∈ 𝐸
0 if 𝑥଴ ∉ 𝐸

     for every 𝐸 ∈ ℳ  

This measure is called  

(A) Counting measure  

(B) Lebesgue measure 

(C) Dirac Measure 

(D) Borel Measure 

 

7. Let (𝑋, ℳ, 𝜇) be a measure space. Then for any finite disjoint collection {𝐸௞}௞ୀଵ
௡  of 

measurable sets,  

𝜇 ൭ራ 𝐸௞

௡

௞ୀଵ

൱ = ෍ 𝜇(𝐸௞)

௡

௞ୀଵ

 

This property is known as  

(A) Monotonicity 

(B) Finite Additivity 

(C) Excision 

(D) Continuity of Measure 

 

8. Let (𝑋, ℳ, 𝜇) be a measure space. If 𝐴 and 𝐵 are measurable sets and 𝐴 ⊆ 𝐵, then  

𝜇(𝐴) ≤ 𝜇(𝐵) 

This property is known as  

(A) Finite Additivity 

(B) Excision 

(C) Monotonicity  

(D) Continuity of Measure 

 



9. Let (𝑋, ℳ, 𝜇) be a measure space. If 𝐴 and 𝐵 are measurable sets, 𝐴 ⊆ 𝐵 and 

𝜇(𝐴) < ∞, then  

𝜇(𝐵~𝐴) ≤ 𝜇(𝐵) − 𝜇(𝐴) 

This property is known as  

(A) Finite Additivity 

(B) Excision  

(C) Monotonicity  

(D) Continuity of Measure 

 

10. Let (𝑋, ℳ, 𝜇) be a measure space. Then for any countable collection {𝐸௞}௞ୀଵ
ஶ  of 

measurable sets that covers a measurable set 𝐸,  

𝜇(𝐸) ≤ ෍ 𝜇(𝐸௞)

ஶ

௞ୀଵ

 

This property is known as  

(A) Monotonicity 

(B) Countable additivity 

(C) Continuity of Measure 

(D) Countable Monotonicity 

 

11. Let (𝑋, ℳ, 𝜇) be a measure space. Then for any countable disjoint collection {𝐸௞}௞ୀଵ
ஶ  

of measurable sets,  

𝜇 ൭ራ 𝐸௞

ஶ

௞ୀଵ

൱ = ෍ 𝜇(𝐸௞)

ஶ

௞ୀଵ

 

This property is known as  

(A) Countable Additivity 

(B) Monotonicity 

(C) Countable Monotonicity 

(D) Continuity of Measure 

 

12. A sequence of sets {𝐸௞}௞ୀଵ
௡  is called ascending if 

(A) for each 𝑘, 𝐸௞ାଵ = 𝐸௞ 



(B) for each 𝑘, 𝐸௞ାଵ ≠ 𝐸௞ 

(C) for each 𝑘, 𝐸௞ ⊆ 𝐸௞ାଵ 

(D) for each 𝑘, 𝐸௞ାଵ ⊆ 𝐸௞ 

 

13. Let (𝑋, ℳ, µ) be a measure space. If µ(𝑋) < ∞, then the measure 𝜇 is said to be 

(A) Positive 

(B) Finite 

(C) Semifinite 

(D) 𝜎-finite  

 

14. Let (𝑋, ℳ, µ) be a measure space. If 𝑋 is the union of a countable collection of 

measurable sets, each of which has finite measure, then the measure 𝜇 is said to be 

(A) Positive 

(B) Finite 

(C) Semifinite 

(D) 𝜎-finite  

 

15. Let (𝑋, ℳ, µ) be a measure space. A measurable set 𝐸 is said to be of finite measure 

provided  

(A) µ(𝐸) < ∞ 

(B) µ(𝐸) = ∞ 

(C) µ(𝐸) ≥ 0 

(D) µ(𝐸) = 0 

 

16. Let (𝑋, ℳ, µ) be a measure space and 𝐸 is a measurable set. If 𝐸 is the union of a 

countable collection of measurable sets, each of which has finite measure, then 𝐸 is 

said to be  

(A) Finite 

(B) 𝜎-finite 

(C) positive 

(D) saturated 

17. Which of the following is a finite measure? 



(A) Counting measure on an uncountable set 

(B) Lebesgue measure on (−∞, ∞) 

(C) Lebesgue measure on [0,1] 

(D) None of these 

 

18. A measure space (𝑋, ℳ, µ) is said to be complete provided  

(A) ℳ contains all subsets of 𝑋 

(B) ℳ = {X, ∅} 

(C) ℳ contains all subsets of sets of measure ∞ 

(D) ℳ contains all subsets of sets of measure zero 

 

19. Let 𝜈 be a signed measure. A set 𝐴 is called positive with respect to 𝜈 if 

(A) 𝐴 is measurable and 𝑣(𝐸) ≥  0 for all measurable subsets 𝐸 of 𝐴.  

(B) 𝐴 is measurable and 𝑣(𝐸) >  0 for all measurable subsets 𝐸 of 𝐴.  

(C) 𝐴 is measurable and 𝑣(𝐴) >  0. 

(D) 𝐴 is measurable and 𝑣(𝐴) ≥  0 

 

20. Let 𝜈 be a signed measure. A set 𝐵 is called negative with respect to 𝑣 if 

(A) 𝐵 is measurable and 𝑣(𝐵) <  0. 

(B) 𝐵 is measurable and 𝑣(𝐵) ≤  0 

(C) 𝐵 is measurable and 𝑣(𝐸) ≤  0 for all measurable subsets 𝐸 of 𝐵.  

(D) 𝐵 is measurable and 𝑣(𝐸) <  0 for all measurable subsets 𝐸 of 𝐵.  

 

21. Let 𝜈 be a signed measure. A set 𝐴 is called null with respect to 𝑣 provided  

(A) 𝐴 is measurable and 𝑣(𝐴) =  0. 

(B) 𝐴 is measurable and 𝑣(𝐴) ≥  0 

(C) 𝐴 is measurable and 𝑣(𝐸) ≥  0 for all measurable subsets 𝐸 of 𝐴.  

(D) 𝐴 is measurable and 𝑣(𝐸) =  0 for all measurable subsets 𝐸 of 𝐴.  

 

22. Let 𝑣 be a signed measure on the measurable space (𝑋, ℳ). Which of the following 

is a Hahn decomposition for 𝑣? 

(A) 𝑋 = 𝐴 ∪ 𝐵 where 𝐴 ∩ 𝐵 ≠ ∅, 𝐴 is positive for 𝜈 and 𝐵 is negative for 𝜈 



(B) 𝑋 = 𝐴 ∪ 𝐵 where 𝐴 ∩ 𝐵 = ∅, 𝐴 is positive for 𝜈 and 𝐵 is negative for 𝜈 

(C) 𝑋 = 𝐴 ∪ 𝐵 where 𝐴 ∩ 𝐵 = ∅ and both 𝐴 and 𝐵 are positive for 𝜈 

(D) 𝑋 = 𝐴 ∪ 𝐵 where 𝐴 ∩ 𝐵 = ∅ 𝐴 is positive for 𝜈 and 𝐵 is negative for 𝜈 

 

23. Let 𝑣 be a signed measure on the measurable space (𝑋, ℳ). Which of the following 

gives the Jordan decomposition of 𝑣? 

(A) 𝜈 = 𝜈ା − 𝜈ି where 𝜈ାand 𝜈ି are mutually singular measures on (𝑋, ℳ) 

(B) 𝜈 = 𝜈ା + 𝜈ି where 𝜈ାand 𝜈ି are mutually singular measures on (𝑋, ℳ) 

(C) 𝜈 = 𝜈ା − 𝜈ି where 𝜈ାand 𝜈ି are measures on (𝑋, ℳ) 

(D) 𝜈 = 𝜈ା + 𝜈ି where 𝜈ାand 𝜈ି are measures on (𝑋, ℳ) 

 

24. Which of the following statements defines an outer measure on a set 𝑋. 

(A) 𝜇∗: 2௑ → [−∞, ∞], 𝜇∗(∅) = 0 and 𝜇∗ is countably monotone. 

(B) 𝜇∗: 2௑ → [0, ∞], 𝜇∗(∅) = 0 and 𝜇∗ is countably monotone. 

(C) 𝜇∗: 2௑ → [−∞, ∞], 𝜇∗(∅) = 0 and 𝜇∗ is monotone. 

(D) 𝜇∗: 2௑ → [0, ∞], 𝜇∗(∅) = 0 and 𝜇∗ is monotone. 

 

25. For a set 𝑋 and the 𝜎-algebra ℳ = {𝑋, ∅}, which functions are measurable with 

respect to ℳ. 

(A) Only the constant functions on 𝑋 

(B) Every extended real-valued function on 𝑋 

(C) Only the Identity Function on 𝑋 

(D) Only the simple functions on 𝑋 

 

26. Let (𝑋, ℳ) be a measurable space and 𝑓 and 𝑔 be any two measurable real-valued 

functions on 𝑋. Then which of the following statements is false. 

(A) 𝑓 − 𝑔 is measurable 

(B) 𝑓𝑔 is measurable 

(C) 𝑓 ∘ 𝑔 is measurable 

(D) max (𝑓, 𝑔) is measurable 

27. Two measures 𝑣ଵ and 𝑣ଶ on a measurable space (𝑋, ℳ) are said to be mutually 

singular if there are disjoint measurable sets 𝐴 and 𝐵 with 𝑋 = 𝐴 ∪ 𝐵 for which 



(A) 𝜈ଵ(𝐴) ≥ 0 and 𝜈ଶ(𝐵) ≤ 0 

(B) 𝜈ଵ(𝐴) = 𝜈ଶ(𝐵) = 0 

(C) 𝜈ଵ(𝐴) = 0 and 𝜈ଶ(𝐵) ≠ 0 

(D) 𝜈ଵ(𝐴) ≠ 0 and 𝜈ଶ(𝐵) ≠ 0 

 

 



Measure Theory MCQ– Module 4 

 

1. Which category of functions are used to define the integral of non-negative measurable 
functions? 

a) Simple functions   b) Step functions 

c)  Real valued functions  d) Extended real valued functions 

 

2. Let (𝑋, ℳ, 𝜇) be a measure space,  𝑓 be a nonnegative measurable function on  𝑋, and  𝜆 is a 
positive real number, then the Chebychev’s inequality states that:   

 a)  𝜇{𝑥 ∈ 𝑋/𝑓(𝑥) >  𝜆} ≤
ଵ

 ఒ
∫ 𝑓 𝑑 𝜇 b) 𝜇{𝑥 ∈ 𝑋/𝑓(𝑥) ≤  𝜆} <

ଵ

 ఒ
∫ 𝑓 𝑑 𝜇 

 c) 𝜇{𝑥 ∈ 𝑋/𝑓(𝑥) >  𝜆} ≤
ଵ

 ఒ
∫ 𝑓 𝑑 𝜇  d) 𝜇{𝑥 ∈ 𝑋/𝑓(𝑥) ≥  𝜆} ≤

ଵ

 ఒ
∫ 𝑓 𝑑 𝜇 

 

3.  The Monotone Convergence Theorem is valid for 

a) Simple functions   b) Step functions 

c) Non negative measurable functions d) Measurable functions 

 

4. The convergence of a sequence of bounded integrals corresponding to a sequence of 
nonnegative integrable functions, to the integral of a function which is finite a.e. is guaranteed 
by  

 a) Monotone convergence theorem  b) Lebesgue’s convergence theorem 

 c) Fatou’s lemma     d) Beppo Levi’s lemma  

 

5. Let (𝑋, ℳ, 𝜇) be a measure space and 𝑓 a nonnegative measurable function on 

𝑋. Then 𝑓 is said to be integrable over 𝑋 with respect to 𝜇 if,  

 a) ∫ 𝑓 𝑑𝜇 ≥ 0     b)  ∫ 𝑓 𝑑𝜇 < ∞ 

 c) ∫ 𝑓 𝑑𝜇 ≤ ∞    d) ∫ 𝑓 𝑑𝜇 > 0 

 

6. Let  𝑓 be a non-negative measurable function on a space (𝑋, 𝜇) such that 𝑓 = 0 a.e. on  𝑋. 
Then 

 a) ∫ 𝑓𝑑𝜇
௑

> 0      b) ∫ 𝑓𝑑𝜇
௑

≥ 0   

 c) ∫ 𝑓𝑑𝜇
௑

≤ 0      d) ∫ 𝑓𝑑𝜇
௑

= 0   

7. Let 𝑓 and 𝑔 be nonnegative measurable functions on 𝑋 for which 𝑔 ≤ 𝑓 a.e. on 𝑋. Then 



 a) ∫ 𝑓𝑑𝜇
௑

≥  ∫ 𝑔𝑑𝜇
௑

     b) ∫ 𝑓𝑑𝜇
௑

>  ∫ 𝑔𝑑𝜇
௑

     

 c) ∫ 𝑓𝑑𝜇
௑

=  ∫ 𝑔𝑑𝜇
௑

     d) ∫ 𝑓𝑑𝜇
௑

≠  ∫ 𝑔𝑑𝜇
௑

    

 

8. The positive part of a measurable function is defined as  

a) max  {𝑓, 0}    b) max {−𝑓, 0} 

c) max  {𝑓, −𝑓}    d) max  {+𝑓, −𝑓} 

 

9. Let (𝑋, ℳ, 𝜇) be a measure space and 𝑓 a measurable function on𝑋. Then 𝑓 is said to be 
integrable over 𝑋 with respect to 𝜇 if,  

a) only 𝑓ାis integrable   b) only 𝑓ିis integrable  
c) either 𝑓ା or 𝑓ି is integrable  d)  |𝑓| is integrable. 
 

10. Let (𝑋, ℳ, 𝜇) be a measure space and  {𝑓௡}, a sequence of integrable functions on 
 𝑋. Suppose for each  𝜀 > 0, there is a  𝛿 > 0 such that for any natural number  𝑛 and 

measurable set  𝐸 ⊆ 𝑋, if  𝜇(𝐸) < 𝛿,  then  ∫ |𝑓௡|𝑑𝜇 < ∞
ா

. Then  

 a) {𝑓௡} is pointwise integrable  b) {𝑓௡} is finitely integrable 

 c) {𝑓௡} is uniformly measurable  d) {𝑓௡} is uniformly integrable  

  

11. Let (𝑋, ℳ, 𝜇) be a measure space for which  𝜇(𝑥) = 0 and  𝑓 = ∞ on  𝑋. Then, 

 a) ∫ 𝑓 𝑑𝜇
௑

≥ 0    b) ∫ 𝑓 𝑑𝜇
௑

= 0   

 c) ∫ 𝑓 𝑑𝜇
௑

= ∞    d) ∫ 𝑓 𝑑𝜇
௑

< ∞ 

  

12. Which theorem establishes the passage of limit under the integral sign in the case of a 
sequence of integrable functions converging pointwise? 

 a) Monotone convergence theorem b) Lebesgue dominated convergence theorem 

 c) Vitali convergence theorem  d) Bounded convergence theorem 

 

13.  Which theorem states that a  𝜎 −finite measure defined on a measurable space (𝑋, ℳ) can 
be determined by the integral of a nonnegative measurable function? 

 a) Lebesgue decomposition theorem b) Lebesgue convergence theorem 

 c) Vitali convergence theorem  d) Radon -Nikodym theorem 

 



14. Two measures  𝜇 & 𝜈 on a measurable space (𝑋, ℳ) are said to be mutually singular if there 
are disjoint sets  𝐴 & 𝐵 with,  

 a)  𝑋 = 𝐴⋃𝐵 & 𝜇(𝐴) = 𝜈(𝐵)   b) 𝑋 = 𝐴⋃𝐵 & 𝜇(𝐴) ≠ 𝜈(𝐵) 

 c) 𝑋 = 𝐴⋃𝐵 & 𝜇(𝐴) ≥ 𝜈(𝐵)   d) 𝑋 = 𝐴⋃𝐵 & 𝜇(𝐴) = 𝜈(𝐵) = 0 

 

15. If 𝜇 & 𝜈 are measures on a measurable space (𝑋, ℳ) such that 𝜇 ⊥  𝜈 and  𝜇 ≪  𝜈, then 

 a) 𝜇 = 0    b) 𝜈 = 0 

 c) 𝜇 = 𝜈 = 0     d) 𝜇 ≥  𝜈 

 

16. If (𝑋, 𝒜, 𝜇) and (𝑌, ℬ, 𝜈) are two measure spaces , then  𝐴 × 𝐵 is called a measurable 
rectangle if  

 a) 𝐴 ⊆ 𝑋, 𝐵 ⊆ 𝑌 & 𝐴 ∉ 𝒜, 𝐵 ∈ ℬ b) 𝐴 ⊆ 𝑋, 𝐵 ⊆ 𝑌 & 𝐴 ∈ 𝒜, 𝐵 ∉ ℬ 

 c) 𝐴 ⊆ 𝑋, 𝐵 ⊆ 𝑌 & 𝐴 ∉ 𝒜, 𝐵 ∉ ℬ d) 𝐴 ⊆ 𝑋, 𝐵 ⊆ 𝑌 & 𝐴 ∈ 𝒜, 𝐵 ∈ ℬ 

 

17. Let  𝐸 ⊆ 𝑋 × 𝑌, and  𝑓 be a function on  𝐸. Then the 𝑥 −section of  𝐸 is a subset of  

 a) 𝑋 × 𝑌    b) 𝑋 

 c) 𝑌     d) 𝐸 

 

18. Let ℛ be the collection of measurable rectangles in 𝑋 ×  𝑌 and for a measurable 
rectangle 𝐴 × 𝐵, define 𝜆(𝐴 × 𝐵) = 𝜇(𝐴). 𝜈(𝐵). Then 𝜆 is called a, 

a) premeasure    b) outer measure 

c) product measure   d) induced measure 

 

19. Let ℛ be the collection of measurable rectangles in 𝑋 ×  𝑌. Then ℛ is a,  

 a) ring     b) group 

 c) semiring    d) semigroup 

 

20. Let (𝑋, 𝒜, 𝜇) and (𝑌, ℬ, 𝜈) be two measure spaces, {𝐴௞ × 𝐵௞}௞ୀଵ
ஶ  be a countable disjoint 

collection of measurable rectangles whose union is a measurable rectangle  𝐴 × 𝐵, then 

 a) 𝜇(𝐴) × 𝜈(𝐵) = ∑ 𝜇(𝐴௞) × 𝜈(𝐵௞)ஶ
௞ୀଵ  b) 𝜇(𝐴) × 𝜈(𝐵) < ∑ 𝜇(𝐴௞) × 𝜈(𝐵௞)ஶ

௞ୀଵ  

 c) 𝜇(𝐴) × 𝜈(𝐵) > ∑ 𝜇(𝐴௞) × 𝜈(𝐵௞)ஶ
௞ୀଵ   d) 𝜇(𝐴) × 𝜈(𝐵) ≠ ∑ 𝜇(𝐴௞) × 𝜈(𝐵௞)ஶ

௞ୀଵ  

 

 



21. If 𝜇 & 𝜈  are complete measures, then 𝜇 ×  𝜈 is 

 a) always complete   b) not always complete 

 c) not at all complete   d) none of these 

 

22. If (𝑋, 𝒜) and (𝑌, ℬ) are two measurable spaces ,  𝑓 is 𝒜 − measurable,  𝑔 is ℬ − measurable, 
then,  𝑓𝑔 is, 

 a)  𝒜 − measurable   b) ℬ − measurable 

 c) 𝒜 × ℬ − measurable   d) not measurable 

 

23. Let (𝑋, 𝒜, 𝜇) and (𝑌, ℬ, 𝜈) be two measure spaces. Then Fubini’s theorem is valid if 

 a) 𝜇 & 𝜈  are not complete  b) 𝜇 is complete 

 c) 𝜈 is not complete    d) 𝜈 is complete 

 

24. Let (𝑋, 𝒜, 𝜇) and (𝑌, ℬ, 𝜈) be two measure spaces. Then Tonelli’s theorem is valid if 

a) only 𝜇 is 𝜎 − finite   b) both 𝜇 & 𝜈 are 𝜎 − finite 

c) only 𝜈 if 𝜎 − finite    d) both 𝜇 & 𝜈 need not be 𝜎 − finite 

 

25. Fubini’s theorem and Tonelli’s theorem deals with 

 a) iterated measures   b) iterated products 

 c) iterated integrals   d) iterated rectangles 

 

--------------------------------------------- 


