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Subject: MTH-502: Real Analysis 

 Question Bank                                                             
Ans 

1) 

If the function f (𝑥) = 𝑥ଶ is integrable on [0,a] then 
∫ 𝑓 (𝑥)d𝑥 =

௔

଴
 ... 

 
(A) 0                               (B) a 
 

(C) 
௔య

ଷ
                           (D) 𝑎ଶ 

 

(C) 

2) 

If 𝑓(𝑥) = ൜
1,  𝑖𝑓 𝑥 𝑖𝑠 𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙

−1,  𝑖𝑓 𝑥 𝑖𝑠 𝑖𝑟𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙
then 

 
(A) f R0,1(B) f R0,1

(C) f (𝑥) is unbounded (D) None of these 
 

(B) 

3) 

If f1 and f2 are bounded and integrable functions on            a, bthen 
f1 + f2is …. 
 
(A) bounded and integrable functions on a, b
 
(B) Not bounded and integrable functions on a, b
 
(C) bounded but not integrable functions on a, b
 
(D) Neither bounded nor integrable functions on   a, b
 

(A) 

4) 

If f1 and f2 are bounded and integrable functions on            a, bthen 
f1 - f2is …. 
 
(A) bounded and integrable functions on a, b
 
(B) Not bounded and integrable functions on a, b
 
(C) bounded but not integrable functions on a, b
 
(D) Neither bounded nor integrable functions on a, b
 

(A) 

5) 

If  f1 and f2 are bounded and integrable functions on          a, bthen 
f1 * f2is …. 
 
(A) bounded and integrable functions on a, b
 
(B) Not bounded and integrable functions on a, b
 
(C) bounded but not integrable functions on a, b

(A) 



 
(D) Neither bounded nor integrable functions on a, b
 

6) 

If f is continuous and integrable on a, b, then there exists a number c 
between a and b such that….     
 

(A) ∫ 𝑓 d𝑥 < (𝑏 − 𝑐)𝑓(𝑐)
௕

௔
 

 

(B) ∫ 𝑓 d𝑥 = (𝑏 − 𝑐)𝑓(𝑐)
௕

௔
 

 

(C) ∫ 𝑓 d𝑥 > (𝑏 − 𝑐)𝑓(𝑐)
௕

௔
 

 
(D) None of these 
 

(B) 

7) 

If f is bounded and integrable on a, band k is a number such that 
|𝑓 (𝑥)| k for all xa, b, then…. 
 

(A) ቚ∫ 𝑓 d𝑥
௕

௔
ቚ < 𝑘|𝑏 − 𝑎| 

 

(B) ቚ∫ 𝑓 d𝑥
௕

௔
ቚ > 𝑘|𝑏 − 𝑎| 

 

(C) ቚ∫ 𝑓 d𝑥
௕

௔
ቚ ≤ 𝑘|𝑏 − 𝑎| 

 
(D) None of these 
 

(C) 

8) 

If P1 and P2 are partitions of a, bthen a partition P is a common 
refinement of P1 and  P2 if…. 
 

(A) P P1 P2            (B)  P P1 P2 

 

(C) P P1 P2              (D) None of these 

(C) 

9) 

If 𝑝∗ is a refinement of a partition P then for a bounded function f … 
 
(A) L( 𝑝∗, f ) L(P, f ) 
 
(B) L( 𝑝∗, f ) L(P, f ) 
 
(C) L( 𝑝∗, f ) L(P, f ) 
 
(D) None of these 
 

(C) 

10) 

If 𝑝∗ is a refinement of a partition P then for a bounded function f … 
 
(A) U( 𝑝∗, f ) U(P, f ) 
 
(B) U( 𝑝∗, f ) U(P, f ) 

(A) 



 
(C) U( 𝑝∗, f ) U(P, f ) 
 
(D) None of these 
 

11) 

The oscillation of a bounded function f in a, bis… 
 
(A) 𝑆𝑢𝑝 {|𝑓(𝛼) − 𝑓(𝛽)|: 𝛼, 𝛽𝜖[𝑎, 𝑏]} 

 
(B) 𝐼𝑛𝑓 {|𝑓(𝛼) − 𝑓(𝛽)|: 𝛼, 𝛽𝜖[𝑎, 𝑏]} 

 
(C) 𝑆𝑢𝑝 {|𝑓(𝑥)|: 𝑥𝜖[𝑎, 𝑏]} 

 
(D) 𝐼𝑛𝑓 {|𝑓(𝑥)|: 𝑥𝜖[𝑎, 𝑏]} 

 

(A) 

12) 

If P is a any partition of a, b, then for a bounded function f …. 
 
(A) U(P, f )  L(P, f ) 
 
(B) U(P, f ) L(P, f ) 
 
(C) U(P, f )≠ L(P, f ) 
 
(D) None of these 

(A) 

13) 

If f (𝑥) k, 𝑥a, bwhere k is constant then 
U P, f ..... 
 
(A) k b a(B) k b a

(C) k b a(D) None of these 
 

(A) 

14) 

If f (𝑥) k, 𝑥a, bwhere k is constant then 
LP, f ..... 
 
(A) k b a(B) k b a

(C) k b a(D) None of these 
 

(B) 

15) 

If f is bounded and integrable on a, b, then f is… 
 
(A) not integrable on a, b

(B) integrable on a, b

(C) constant on a, b

(D) None of these 
 

(B) 



16) 

If f is bounded and integrable on a, b, then f2 is… 
 
(A) not integrable on a, b

(B) integrable on a, b

(C) unbounded on a, b

(D) None of these 
 

(B) 

17) 

∫ 𝑓 (𝑥)d𝑥 =
௕

଴
 ... 

 
(A) lim

௡→ஶ
∑ ℎ𝑓(𝑎 + 𝑟ℎ)௡

௥ୀଵ  


(B) lim

௡→଴
∑ ℎ𝑓(𝑎 + 𝑟ℎ)௡

௥ୀଵ  


(C) lim

௡→ஶ
∑ ℎ𝑓(𝑎 + 𝑟ℎ)ஶ

௥ୀଵ  


(D) lim

௡→଴
∑ ℎ𝑓(𝑎 + 𝑟ℎ)ஶ

௥ୀଵ  



(A) 

18) 

If f (𝑥) 3𝑥 2 , then ∫ 𝑓 (𝑥)d𝑥 =
ଶ

ଵ
 ... 

 
(A) 

ଵଵ

ଶ
                            (B) 

ଵ଴

ଷ
 

 

(C) 
ଷ

ଶ
                             (D) 

ଵ

ଶ
 

 

(A) 

19) 

  lim
௡→ஶ

ቂ
𝑛

𝑛ଶ + 1ଶ
+

𝑛

𝑛ଶ + 2ଶ
+

𝑛

𝑛ଶ + 3ଶ
+ ⋯ +

𝑛

2𝑛
ቃ = ⋯ 

 
(A) 

గ

ଶ
                             (B) 

గ

଺
 

 
(C) 𝜋                            (D) 

గ

ସ
 

 

(D) 

20) 

  lim
௡→ஶ

൤
1

𝑛 + 1
+

1

𝑛 + 2
+

1

𝑛 + 3
+ ⋯ +

1

𝑛 + 𝑛
൨ = ⋯ 

 
(A) log 𝑛                        (B) log 6 
 
(C) log 2                        (D) log 4 
 

(C) 

21) 

  lim
௡→ஶ

൤𝑒
ଵ
௡ + 𝑒

ଶ
௡ + 𝑒

ଷ
௡ + ⋯ + 𝑒

௡
௡൨ = ⋯ 

 
(A) e                              (B) e + 1 
 

(C) 



(C) e -1                          (D) 0 
 

22) 

lim
௡→ஶ

൬
𝑛௡

𝑛!
൰

ଵ
௡

= ⋯ 

 

(A) 
ଵ

௘
                               (B) 0 

 
(C) 1                              (D) e 
 

(D) 

23) 

The function (𝑥) =
ଵ

ଶ೙ ; ଵ

ଶ೙శభ < 𝑥 ≤
ଵ

ଶ೙ ; (n = 0,1,2,…) and 𝑓(0) = 0 has 

….points of discontinuity. 
 
(A) finite                         (B) one 
 
(C) infinite                      (D) zero 
 

(C) 

24) 

If f and g are integrable on a, band g keeps the same sign over a, 
b, then there exists a number lying between the bounds of f such 

that ∫ 𝑓 (𝑥)d𝑥 =
௕

௔
 ... 

 
(A) > 𝜇 ∫ 𝑔d𝑥

௕

௔
                (B) < 𝜇 ∫ 𝑔d𝑥

௕

௔
 

 

(C) 𝜇 + ∫ 𝑔d𝑥
௕

௔
                (D) = 𝜇 ∫ 𝑔d𝑥

௕

௔
 

 

(D) 

25) 

If ∫ 𝑓d𝑥
௕

௔
 and ∫ 𝑔d𝑥

௕

௔
 both exists and f is monotone on a, b, then 

there exists a, bsuch that 
 

(A) ∫ 𝑓𝑔d𝑥 = 𝑓(𝑎) ∫ 𝑔d𝑥 + 𝑓(𝑏) ∫ 𝑔d𝑥
௕

ஞ

ஞ

௔

௕

௔
 

 

(B) ∫ 𝑓𝑔d𝑥 = 𝑔(𝑎) ∫ 𝑓d𝑥 + 𝑓(𝑏) ∫ 𝑔d𝑥
௕

ஞ

ஞ

௔

௕

௔
 

 

(C) ∫ 𝑓𝑔d𝑥 = 𝑔(𝑎) ∫ 𝑓d𝑥 + 𝑔(𝑏) ∫ 𝑓d𝑥
௕

ஞ

ஞ

௔

௕

௔
 

 

(D) ∫ 𝑓𝑔d𝑥 = 𝑓(𝑎) ∫ 𝑔d𝑥 + 𝑓(𝑏) ∫ 𝑔d𝑥
௕

ୟ

ୠ

௔

௕

௔
 

 

(A) 

26) 

If 𝑓(𝑥) = 𝑥 and 𝑔(𝑥) = 𝑒௫ in 1,1then ∫ 𝑓(𝑥)g(x)d𝑥 =
ଵ

ିଵ
 ... 

 
(A) 

௘

ଶ
                               (B) 

ଶ

௘
 

 
(C) 2𝑒                            (D) 

ସ

௘
 

 

(B) 

27) If 0 a b, then ቚ∫ sin 𝑥ଶ d𝑥
௕

௔
ቚ is … (C) 



 

(A) ≥
ଵ

௔
                           (B) ≤

ଶ

௔
 

 

(C) ≤
ଵ

௔
                           (D) ≥

ଶ

௔
 

 

28) 

For b0, 1, ∫
ୱ୧୬ గ௫

ଵା௫మ
d𝑥 =

ଵ

଴
 ... 

 
(A) 

గ

ଶ
sin 𝜋𝑏                     (B) 

ଶ

గ
sin 𝜋𝑏 

 

(C) 
ଶ

௕మାଵ
                          (D) 

గ

ସ
sin 𝜋𝑏 

 

(D) 

29) 

For a, b; ∫
ୱ୧୬ గ௫

ଵା௫ర d𝑥 =
ଵ

଴
 ... 

 
(A) 

ଶ

గ(కమାଵ)
                       (B) 

ଶ

గ(కరାଵ)
 

 
(C) 

ସ

గ(కమାଵ)
                       (D) None of these 

 

(B) 

30) 

If n 0 , then ∫ cos௡ 𝑥 d𝑥
ೣ

మ
଴

= ⋯ 
 
(A) proper                       (B) improper 
 
(C) divergent                  (D) none of these 
 

(B) 

31) 

For the integral ∫
ଵ

√୲ୟ୬ ௫
d𝑥

ೣ

మ
଴

= ⋯ the points of infinite discontinuity is…. 

 
(A) 

గ

ସ
                               (B) 0 

 
(C) Both (A) and (B)       (D) None of these 
 

(B) 

32) 

The integral ∫
௫మ

ඥ௫ఱାଵ
d𝑥

ஶ

଴
= ⋯ 

 
(A) convergent               (B) divergent 
 
(C) exists                        (D) None of these 
 

(B) 

33) 

The integral ∫
ୱ୧୬ ௫

௫೛ d𝑥
ஶ

଴
 converges absolutely if… 

 
(A) p 1                              (B) p 0 
(C) p 1                              (D) None of these 
 

(C) 

34) The integral ∫ sin 𝑥 d𝑥
௫

௔
  is …………for X a. 

 
(A) 



(A) bounded                    (B) not bounded 
 
(C) unbounded                (D) None of these 
 

35) 

The differential equation of the form 
(1 − 𝑥ଶ)𝑦ᇱᇱ − 2𝑥𝑦ᇱ + 𝑛(𝑛 + 1)𝑦 = 0; where n a positive integer is 
called…. 
 
(A) Cauchy-Riemann Equation 
 
(B) Bernoulli’s equation 
 
(C) Clairaut’s Equation 
 
(D) Legendre’s equation 
 

(D) 

36) 

If A and B are arbitrary constants, then the general solution of the 
equation 
(1 − 𝑥ଶ)𝑦ᇱᇱ − 2𝑥𝑦ᇱ + 𝑛(𝑛 + 1)𝑦 = 0 is given by…. 
 
(A)  y A𝑃௡(𝑥) B𝑄௡(𝑥) 
 
(B) y AB 
 
(C) y 0 
 
(D) y 1 
 

(A) 

37) 

The expansion of 𝑥ଷ in terms of Legendre’s polynomial is… 
 

(A) 2𝑃ଷ(𝑥) + 3𝑃ଵ(𝑥)       (B) 
ଶ

ହ
𝑃ଷ(𝑥) +

ଷ

ହ
𝑃ଵ(𝑥) 

 
(C) 

ଶ

ହ
𝑃ଷ(𝑥) −

ଷ

ହ
𝑃ଵ(𝑥)       (D) None of these 

 

(B) 

38) 

The integral ∫ 𝑓d𝑥
ஶ

௔
 converges at if and only if for every 0 there 

corresponds a positive number 𝑥଴ such that for all  𝑥ଵ, 𝑥ଶ 𝑥଴, 
 

(A) ቚ∫ 𝑓(𝑥)d𝑥
௫మ

௫భ
ቚ < 𝜀        (B) ห∫ 𝑓(𝑥)d𝑥

ஶ

௔
ห < 𝜀 

 

(C) ቚ∫ 𝑓(𝑥)d𝑥
௔ାఒమ

௔ାఒభ
ቚ < 𝜀     (D) None of these 

 

(A) 

39) 

𝑃ଶ௠(0) = ⋯ 
 
(A) 0                                (B) 1 
 

(C) 
(ିଵ)೘(ଶ௠)!

ଶమ೘(௠!)మ                     (D) 2m 

(C) 



 

40) 

ቒ
𝟏

𝟐
  

 
(A) 𝜋                                     (B) √𝜋 
 

(C) 1                                     (D) ට
గ

ଶ
 

 

(B) 

41) 

For the partition P 1, 3, 5, 8of 1, 8the length 𝑥ଵ ... 
 
(A) 2                                  (B) 1 
 
(C) 3                                  (D) none of these 
 

(A) 

42) 

For any partition P the norm (P).... as n

(A) 1                                       (B) 0 
 
(C) (D) 
 

(B) 

43) 

The partition P of a, bis…. 
 
(A) Finite subset of a, b

(B) Infinite subset of a, b

(C) Both (A) and (B) 
 
(D) None of these 
 

(A) 

44) 

The formula for L (P, f) is…. 
 
(A) ∑ 𝑚௜

ஶ
௜ୀଵ ∆𝑥௜(B) ∑ 𝑀௜

௡
௜ୀଵ ∆𝑥௜ 


(C) ∑ 𝑚௜

௡
௜ୀଵ ∆𝑥௜(D) ∑ 𝑀௜

ஶ
௜ୀଵ ∆𝑥௜ 



(C) 

45) 

If P and 𝑝∗ are partitions of a, bthen a partition is called a refinement 
of partition P if…. 
 
(A) P 𝑝∗                         (B) P 𝑝∗
 
(C) P 𝑝∗                         (D) 𝑝∗ 
 

(A) 



46) 

A bounded function f is integrable on a, bif 
 

(A)  ∫ 𝑓(𝑥)d𝑥
௕

௔
< ∫ 𝑓(𝑥)d𝑥

௕

௔
 

 

(B) ∫ 𝑓(𝑥)d𝑥
௕

௔
> ∫ 𝑓(𝑥)d𝑥

௕

௔
 

 

(C) ∫ 𝑓(𝑥)d𝑥
௕

௔
≠ ∫ 𝑓(𝑥)d𝑥

௕

௔
 

 

(D) ∫ 𝑓(𝑥)d𝑥
௕

௔
= ∫ 𝑓(𝑥)d𝑥

௕

௔
 

 

(D) 

47) 

The function f (x) 6,xa, bis 
 
(A) Riemann integrable on a, b

(B) Not Riemann integrable on a, b

(C) Both (A) and (B) 
 
(D) None of these 
 

(A) 

48) 

If the function 𝑓(𝑥) = 𝑥 is R-integrable on 0,1∫ 𝑥 d𝑥 =
ଵ

଴
 ... 

 
(A) 0                                  (B) 1 
 
(C) 

ିଵ

ଶ
                                (D) 

ଵ

ଶ


 

(D) 

49) 

A bounded function 𝑓(𝑥) is integrable on a, bif to every 0 there 
corresponds 0 such that for every partition P of a, bwith norm 
(P) ; U(P, f ) L(P, f )... 
 
(A) 0                                  (B) 0 
 
(C) (D) 
 

(C) 

50) 

If 𝑓(𝑥) = ൜
0,  𝑖𝑓 𝑥 𝑖𝑠 𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙
1,  𝑖𝑓 𝑥 𝑖𝑠 𝑖𝑟𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙

 then 

 
(A) 𝑓(𝑥)R a, b(B) 𝑓(𝑥)R a, b

(C) 𝑓(𝑥) is unbounded      (D) None of these 
 

(B) 



51) 

If f is a bounded function on a, bthen to every 0 there 
corresponds 0 such that for every partition P of             a, bwith 
norm (P) 


(A) U (P, f) ∫ 𝑓d𝑥
௕

௔
(B) U (P, f) = ∫ 𝑓d𝑥

௕

௔




(C) U (P, f) ∫ 𝑓d𝑥
௕

௔
(D) None of these 

 


(A) 

52) 

Every …..function on a, bis integrable 
 
(A) discontinuous              (B) unbounded 
 
(C) continuous                   (D) none of these 
 
 

(C) 

53) 

  lim
௡→ஶ

൤
1

𝑛 + 1
+

1

𝑛 + 2
+ ⋯ +

1

𝑛 + 𝑛
൨ = ⋯ 

 
(A) 0                                  (B) 1 
 
(C) log 2                             (D) log 2 

(D) 

 


