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A. Multiple choice questions:  

 

1. If P1 and P2 are two partitions of the interval [a, b] and P1  ⊂  P2, then 

 a) 𝑈 (P1, f) ≤  𝑈 (P2, f) 

 b) 𝑈 (P2, f) ≤  𝑈 (P1, f) 

 c) 𝐿 (P2, f) ≤  𝐿 (P1, f) 

 d) 𝑈 (P2, f) ≤  𝐿 (P1, f) 

 

2. If 𝑓 ∈ 𝑅[𝑎, 𝑏], then 

 a) 𝑓2  ∈ 𝑅[𝑎, 𝑏] 
 b) 𝑓2  ∉ 𝑅[𝑎, 𝑏] 
 c) 𝑓2  ∈ 𝑅(𝑎, 𝑏) 

 d) 𝑓2  ∈ 𝑅[𝑎, 𝑏[ 
 

3. If P and S are any two partitions of [a, b], then 

 a) 𝐿(P, f)  ≤ U(S, f) 

 b) 𝑈(S, f)  ≤ U(P, f) 

 c) 𝑈(S, f)  ≤ L(P, f) 

 d) 𝑈(P, f)  ≥ U(S, f) 

 

4. If a bounded function f is integrable on [a, b], then 

 a) lim
μ(P) → ∞

S (P, f) =  ∫ f dx
b

a
 

 b) lim
μ(P) → 0

S (P, f) =  ∫ f dx
b

a
 

 c) ∫ f dx =  ∫ f dx
b

a

b

a
 

 d) 𝐿 (𝑃, 𝑓) = 𝑈 (𝑃, 𝑓) = 𝑆 (𝑃, 𝑓) 

 where  𝐿 (P, f), U (P, f)and S (P f) are the lower Darboux, upper Darboux and Riemann 

Sum of f corresponding to a partition P of [a, b] with norm 𝜇(P) <  𝛿  

 

5. Let P* be 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) 𝑈(P∗, f)  ≤ L (P, f) 

 d) None of the above 

 

6. If f and g be two positive functions such that 𝑓(𝑥) ≤ 𝑔(𝑥)∀∈  [𝑎 , 𝑏], then  

 a) ∫ g dx
b

a
 converges if ∫ f dx

b

a
 converges 

 b) ∫ f dx
b

a
 converges if ∫ g dx

b

a
 converges 

 c) ∫ f dx
b

a
 diverges if ∫ g dx

b

a
 diverges 

 d) Both (b) and (c) are true. 
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7. The improper integral ∫
dx

xn  , a > 0
∞

a
 converges if and only if 

 a) 𝑛 ≤ 1 

 b) n < 1 

 c) n > 1 

 d) 𝑛 ≥ 1 

 

8. If f  and g be two positive functions on [a, b] such that lim
x → a+

f(x)

g(x)
= l a non-zero finite number, 

then 

 a) ∫ g dx
b

a
 converges if ∫ f dx

b

a
 converges 

 b) ∫ f dx
b

a
 converges if ∫ g dx

b

a
 converges 

 c) ∫ f dx
b

a
 diverges if ∫ g dx

b

a
 diverges 

 d) ∫ f dx
b

a
 and ∫ g dx

b

a
 behave alike 

 

9. The improper integral ∫
dx

(x−a)n

b

a
  converges if and only if  

 a) 𝑛 ≤ 1 

 b) 𝑛 < 1 

 c) 𝑛 > 1 

 d) 𝑛 ≥ 1 

 

10. Which of the following definite integrals is an improper integral? 

 a) ∫ sin x dx
π

2⁄

0
 

 b) ∫
dx

1+ x2

1

−1
 

 c) ∫
dx

(x−2) (x−3)

4

0
 

 d) ∫
dx

x (1+x)

1

0
 

 

11. If 

∫
𝑑𝑥

𝑎 + 𝑏𝑐𝑜𝑠𝑥

𝜋

0

=  
𝜋

√𝑎2 − 𝑏2
 

where  a is positive and   |b|<a   then the value of 

∫
𝑑𝑥

(𝑎 + 𝑏𝑐𝑜𝑠𝑥)2

𝜋

0

 

(a) π/(a-b)  

 (b) π/(a2-b2 

 (c) π/√𝑎2 − 𝑏2 

 (d) πa/√𝑎2 − 𝑏2                                                                  
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12. If  ∫ 𝑒−𝛼𝑥 𝑠𝑖𝑛𝛽𝑥

𝑥
𝑑𝑥 = 𝑡𝑎𝑛−1 𝛽

𝛼

∞

0
  , then the value of   ∫

𝑠𝑖𝑛𝛽𝑥

𝑥
𝑑𝑥 = −

𝜋

2

∞

0
   if                            

  

 (a) β<0 

 (b) β>0 

 (c) β=0 

 (d) none of the above 

 

13. The value of the integral  ∫
𝑠𝑖𝑛𝑦𝑥

𝑥(1+𝑥2)
𝑑𝑥

∞

0
   is                                                       

 (a) π/2 

 (b) π(1-e-y)/2 

 (c) πe-y/2 

 (d) e-y 

 

14. The value of  ∫ 𝑒−𝑥𝑦𝑐𝑜𝑠𝑚𝑥𝑑𝑥
∞

0
  is                                            

 (a) y/m2 

 (b) y/(y2+m) 

 (c) y/(m2 + y2) 

 (d) None of the above 

 

15.  ∫
𝑒−𝑎𝑥−𝑒−𝑏𝑥

𝑥
𝑐𝑜𝑠𝑚𝑥 𝑑𝑥

∞

0
 =                                

 

 (a) loga2/2 

 (b) log(m2+b2)/2 

 (c) 
1

2
𝑙𝑜𝑔 (

𝑚2+𝑏2

𝑚2−𝑎2) 

 (d) 
1

2
𝑙𝑜𝑔 (

𝑚2+𝑏2

𝑚2+𝑎2)                              

 

 

 

 

16. The value of  ∫ 4𝑥3𝑑𝑠
𝑐

   where c   is the line segment from (-2, -1) to  (1, 2), is 

 (a) √2                                    

 (b) 3√2                                            

 (c) -15√2                                    

 (d) -7√3                                     

 

17. Let  c  be a line joining (0, 1) to  (1, 2)  then the value of  ∫ (𝑥2 − 𝑦)𝑑𝑥 + (𝑦2 + 𝑥) 𝑑𝑦
𝑐

  is              

 (a) 3/5 

 (b) 5/3 

 (c) -3/5 

 (d) -5/3 
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18. The value of  ∫
𝑑𝑥

𝑥+𝑦𝑐
, where c  is the curve  x=at2,  y=2at ; 0≤ t ≤ 2 is 

 (a) 2  

 (b) log3 

 (c) 1 

 (d) log4 

 

19. The value of  ∬ 𝑥𝑦𝑑𝑥𝑑𝑦
𝐴

   over the positive quadrant of the circle x2 + y2 = a2 is   

 (a) a4/4 

 (b) a4 

 (c) a4/3 

 (d) a3 

 

20. The value of  ∫
𝑑𝑠

𝑥−𝑦𝑐
  along the line 2y=x-4  between the points  (0, -2) and (4, 0) is               

 (a) √5log2                                             

 (b) log 2 

 (c) 5log3 

 (d) 2log3 

 

 21. The sequence  𝑓𝑛(𝑥) = 𝑛𝑥𝑒−𝑛𝑥2
  is point-wise convergent on [0, ∞[, but 

 (a) not uniformly on [0, ∞[ 

 (b) uniformly on [0, ∞[ 

 (c) not uniformly on [0, k[ 

 (d) none of the above 

 

22. Which of  the following statement is correct for the sequence 𝑓𝑛(𝑥) =
𝑛

𝑥+𝑛
 ?                                     

 (a) convergent in ]0, ∞[ 

 (b) not convergent in [0,1] 

 (c) convergent in ]-∞,∞[ 

 (d) not convergent in [0,∞[ 

 

23. Let {fn} be such that lim
𝑛→∞

𝑓𝑛(𝑥) = 𝑓(𝑥)∀ 𝑥 ∈ [𝑎, 𝑏]   and let 

 Mn=Sup{ |fn(x)- f(x)|: x𝜖[a,b] } . Then fn→f  uniformly on  [a,b]  if and only if 

 (a) n → ∞ as Mn →∞ 

 (b) Mn→∞  as n→∞ 

 (c) Mn→0  as n→∞ 

 (d) none of the above 

 

24. The integration over 0≤ x ≤1 of the sequence  fn(x) = 1/(1+nx)   is 

 (a) -1 

 (b) 0 

 (c) 1 

 (d) 2 
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25. The sequence fn(x)=1/(x+n)  in any interval  [0,b] where b>0 is  

 (a) point-wise convergent only 

 (b) uniform convergent 

 (c) does not exist 

 (d) none of the above 

 

 

B. Fill in the blanks: 

 

1. The values of 𝑈(𝑃, 𝑓) and 𝐿(𝑃, 𝑓) for the function 𝑓(𝑥) =  𝑥, 0 ≤ 𝑥 ≤ 1 on taking the 

partition  𝑃 =  {0,
1

4
 ,

1

2
,

3

4
, 1}of [0,1] are _______ and ____ 

 

2. For the integral ∫ x dx
1

0
, the upper Riemann integral corresponding to the division of [0, 1] into 

6 equal interval is _________ 

 

3. The definite integral ∫
1

(x−1) (x−2)

2

0
 dx is __________ 

 

4. The value of the integral ∫ e−x2∞

0
 dx is _____ 

 

5. The improper integral ∫
dx

xn

∞

a
 , a > 0 converges if and only if ______ 

 

6. The improper integral ∫ xn−1 e−x dx
∞

0
 is convergent if and only if ________ 

 

7. The uniform convergent improper integral of a continuous function is ___________. 

 

8. The value of  𝑓(𝑦) =  ∫
𝑐𝑜𝑠𝑦𝑥

1+𝑥2 𝑑𝑥
∞

0
    is _____________. 

 

9. Let  ∅(𝑦) =  ∫ 𝑓(𝑥, 𝑦)𝑑𝑥
∞

0
   is uniformly convergent, then ∅  can be integrated under c≤y≤d  

and  x≥a  if  f  be _________. 

 

10. Let A is the region in the xy-plane bounded by the x-axis, the line y=x  and  x=𝜋 , then 

 ∬
𝑠𝑖𝑛𝑥

𝑥
𝑑𝐴

𝐴
=________. 

 

11. The value of  ∬ 𝑥𝑦(𝑥 + 𝑦)𝑑𝑥𝑑𝑦
𝐴

 over the area between y=x2 and  y=x  is______. 

 

12. Let c  is a line segment from (0,2) to (1,4). Then  ∫ sin(𝜋𝑦) 𝑑𝑦 + 𝑦𝑥2𝑑𝑥
𝑐

 =_______. 

 

13. Every point-wise limit is ________. 
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14. The sequence 𝑓
𝑛
(𝑥) =

𝑛𝑥

1+𝑛2𝑥2
  converges to f , where  f(x)=0 ∀xϵR, then f’(x)= ____. 

 

15. The value of  ∫ 𝑓(𝑥)𝑑𝑥
1

0
 , where  𝑓

𝑛
(𝑥) = 𝑛2𝑥(1 − 𝑛)𝑛, 0 ≤ x ≤ 1 is ______. 

 
 

 

 

 

 

 

 

 

Answer key: 

         Multiple choice questions: 

 

A.  1. (b)  2. (a)  3. (b)  4. (b)  5. (b)   

 6. (b)  7. (c)   8. (d)  9. (b)  10. (d) 
 11. (d)  12. (a)  13.(b)  14.(c)  15.(d)   
 16.(c)  17.(b)  18.(d)  19.(a)  20.(a)   
 21. (a)  22.(d)  23.(c)  24.(b)  25.(b) 
 
           Fill in the blanks: 
 
 

B. 1.   
𝟓

𝟖
 𝐚𝐧𝐝 

𝟑

𝟖
   2.  

𝟕

𝟏𝟐
  3. Improper integral of second kind 

 4.   
√𝛑

𝟐
    5. n>1  6. n>0 

 7. continuous function  8. 
𝝅

𝟐
𝒆−𝒚              9. Continuous function         

 10. 2    11. 3/56          12. 7/6  
 13. Uniform limit  14. 0  15.0 
 


