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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 
 ( BDP Term End Examination ) 

 ◊Qˆ„a∂ëˆÃ[˝, 2017 C L«X, 2018 
( December-2017 & June-2018 ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

G◊STˆ ( Mathematics ) 
%rÙ] Yy ( 8th Paper ) 

Mathematical Analysis-II : EMT-8 
a]Ã^  f ªV«c˜O H∞RÙOÁ (Time : 2 Hours)  

Y…SÔ]ÁX  f 50 (Full Marks : 50) 

]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ( Weightage of Marks : 70% ) 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for accuracy and relevance 

in the answer. Marks will be deducted for incorrect 
spelling, untidy work and illegible handwriting. 

The weightage for each question has been 
indicated in the margin. 

◊[˝\ˆÁG — Eı 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* (Eı) ]„X EıÃ[˝”X f : [ a, b ] → R AEı◊ªRÙO a›]Á[˝à˘ %„Yl˘Eı 

A[˝e B %‹ôˆÃ[˝Á„_ £W˝«]Áy aa›] aeFÓEı ◊[˝≥V«„Tˆ                 

f %a‹ôˆTˆ* Y“]ÁS EıÃ[˝”X, f B %‹ôˆÃ[˝Á„_ ◊Ã[˝]ÁX 

a]ÁEı_X„^ÁGÓ c˜„[˝* 5 

 (F) [ a, b ] %‹ôˆ„Ã[˝ aep˚Á◊Ã^Tˆ AEı◊ªRÙO a›]Á[˝à˘ %„Yl˘Eı    

f ◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ c˜„_ Y“]ÁS EıÃ[˝”X | f | 

%„Yl˘Eı◊ªRÙO B %‹ôˆ„Ã[˝ ◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ A[˝e 

∫ ∫∫ =≤
b

a

b

a

b

a

xxfxxfxxf d||d|)(|d)( * A◊ªRÙOÃ[˝ 

◊[˝YÃ[˝›Tˆ Y“◊Tˆp˚Á◊ªRÙO ◊Eı aTˆÓ ? =w¯„Ã[˝Ã[˝ aY„l˘ ^«◊N˛ 

◊VX* 5 

2* (Eı) ÂVFÁX Â^ 34d34
3

1

2 <+< ∫ xx . 2 

 (F) ]„X EıÃ[˝”X, %„Yl˘„EıÃ[˝ %X«y‘] }{ nf , [ a, b ]  

%‹ôˆÃ[˝Á„_ %„Yl˘Eı f %◊\ˆ]«„F a]\ˆÁ„[˝ %◊\ˆaÁÃ[˝› 

A[˝e Y“◊Tˆ◊ªRÙO nf B %‹ôˆÃ[˝Á„_ ◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ* 

Y“]ÁS EıÃ[˝”X f B %‹ôˆÃ[˝Á„_ ◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ 

A[˝e ∫ ∫=∞→

b

a

b

a
n xxfxxfn

lim d)(d)( . 5 

 (G) a]ÁEı„_Ã[˝ aÁc˜Á„^Óˆ ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

  ⎥⎦
⎤

⎢⎣
⎡

+
++

+
+

+∞→ nnnnn
lim

3
1...

2
1

1
1  3 

3* (Eı) %◊\ˆaÁÃ[˝› ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X : 

i) x
xx

xx
d

1

)1(

1
3∫

∞

++

−  

ii) xx
x d

log

2

1
∫  3  + 2 
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 (F) ÂVFÁX Â^ ...
!

...
!3!2

1
32

++++++
n
xxxx

n
 Ê`“S›◊ªRÙO   

x-AÃ[˝ Y“„TˆÓEı [˝Áÿôˆ[˝ ]Á„XÃ[˝ LXÓ YÃ[˝]\ˆÁ„[˝ 

%◊\ˆaÁÃ[˝›* 3 

 (G) ...
432

1 3

3

2

2
++++ xxx  Ê`“S›◊ªRÙO %◊\ˆaÁÃ[˝› ◊EıXÁ ◊XSÔÃ^ 

EıÃ[˝”X Â^FÁ„X x AEı◊ªRÙO aa›] aeFÓÁ* 2 

4* (Eı) ],[ ππ−  %‹ôˆÃ[˝Á„_ aep˚ÁTˆ ◊X‰∂oˆÁN˛ %„Yl˘Eı◊ªRÙOÃ[˝ 

Z«ı◊Ã[˝Ã^ÁÃ[˝ Ê`“S› ◊XSÔÃ^ EıÃ[˝”X : 

  
⎩
⎨
⎧

≤≤
≤≤−= ,0,

,0,0)( π
π

xx
xxf  

  )()2( xfxf =+ π . 

  AÃ[˝ ÂU„Eı ÂVFÁX Â^, 8)12(
1 2

0
2

π=
+

∑
∞

=m m
. 6 

 (F) xy Tˆ„_ xy 2=  ÂÃ[˝FÁ A[˝e 22xy =  [˝y‘ •ÁÃ[˝Á 

Â[˝◊rÙTˆ ÿöˆÁ„XÃ[˝ =Y◊Ã[˝\ˆÁ„G 2237 yxz −−=  Tˆ_ 

•ÁÃ[˝Á %Á[˝à˘ %á˚„_Ã[˝ %ÁÃ^TˆX ◊XSÔÃ^ EıÃ[˝”X* 4 

◊[˝\ˆÁG — Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* ]„X EıÃ[˝”X f : [ a, b ] → R %„Yl˘Eı◊ªRÙO [ a, b ] %‹ôˆÃ[˝Á„_ 

◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ A[˝e F : [ a, b ] → R %„Yl˘Eı◊ªRÙO 

◊X‰∂oˆÁN˛ =YÁ„Ã^ aep˚ÁTˆ : 

 

⎪
⎪
⎩

⎪⎪
⎨

⎧

=

≤<= ∫
ax

bxattfxF

x

a
,0

,d)()(  

 Y“]ÁS EıÃ[˝”X Â^ F %„Yl˘Eı◊ªRÙO [ a, b ] %‹ôˆÃ[˝Á„_ a‹ôˆTˆ* 

%◊W˝Eı‹ô«ˆ, [ a, b ] %‹ôˆÃ[˝Á„_Ã[˝ ]W˝Ó◊ÿöˆTˆ Â^ ÂEıÁ„XÁ ◊[˝≥V« c-ÂTˆ   

f %„Yl˘Eı◊ªRÙO a‹ôˆTˆ c˜„_ Y“]ÁS EıÃ[˝”X )(cF ′ -AÃ[˝ %◊ÿôˆ±ºˆ 

UÁEı„[˝ A[˝e )()( cfcF =′  c˜„[˝* 3 + 3 

6* (Eı) Weierstrass %ÁEıÁ„Ã[˝ a]ÁEı_X◊[˝VÓÁÃ[˝ ◊•Tˆ›Ã^ ]W˝Ó] 

]ÁX =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* %TˆfYÃ[˝ ]2,[ ππ %‹ôˆ„Ã[˝ 

xx sin  %„Yl˘Eı◊ªRÙOÃ[˝ LXÓ =N˛ =YYÁVÓ◊ªRÙOÃ[˝ aTˆÓTˆÁ 

^ÁªJÙÁc˜O EıÃ[˝”X* 4 

 (F) ∫=
x

t
tx

1

dlog , ∞<< x0  aep˚Á W˝„Ã[˝ Y“]ÁS EıÃ[˝”X, 

0log
=∞→ αx

x
x

lim  ^FX 0>α . 2 

 

7* (Eı) x
x

x
n dsin

2/

0
1∫ +

π

 %^UÁUÔ a]ÁEı_◊ªRÙOÃ[˝ %◊\ˆaÁ◊Ã[˝±ºˆ 

YÃ[˝›l˘Á EıÃ[˝”X* 3 

 (F) Y“]ÁS EıÃ[˝”X Â^ %^UÁUÔ a]ÁEı_ ∫
∞

a x
x
μ

d , a > 0 

%◊\ˆaÁÃ[˝› c˜„[˝ ^FX 1>μ  A[˝e %YaÁÃ[˝› c˜„[˝ ^FX 

1≤μ . 3 

8* (Eı) ◊[˝ªRÙOÁ %„Yl˘Eı ),( nmB -AÃ[˝ aep˚Á ◊VX* ÂVFÁX Â^    

=),( nmB ),( mnB . 3 

 (F) Y“]ÁS EıÃ[˝”X Â^ πΓ =⎟
⎠
⎞⎜

⎝
⎛
2
1 . 3 
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9* (Eı) ^◊V ∑
∞

= 0n

n
nxa  HÁTˆ Ê`“S›Ã[˝ %◊\ˆaÃ[˝„SÃ[˝ [˝ÓÁaÁW˝Ô R 

c˜Ã^ TˆÁc˜„_ Y“]ÁS EıÃ[˝”X 1

0
1

+
∞

=
∑ +

n

n

n xn
a

 HÁTˆ 

Ê`“S›Ã[˝ %◊\ˆaÃ[˝„SÃ[˝ [˝ÓÁaÁW˝Ô C R c˜„[˝* 3 

 (F) ....
7.5.3
6.4.2

5.3
4.2

3
21 3

222

2222
22

22

2

2
+−+− xxx  Ac˜O 

HÁTˆ Ê`“S›◊ªRÙOÃ[˝ %◊\ˆaÃ[˝„SÃ[˝ [˝ÓÁaÁW˝Ô ◊XSÔÃ^ EıÃ[˝”X* 3 

10* (Eı) }{ nf  %„Yl˘„EıÃ[˝ %X«y‘]◊ªRÙO [ 0,1 ] %‹ôˆÃ[˝Á„_ 

a]%◊\ˆaÁÃ[˝› ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X Â^FÁ„X 

221
)(

xn
nxxfn

+
= , ]1,0[∈x . 4 

 (F) Z«ı◊Ã[˝Ã^ÁÃ[˝ Ê`“S›Ã[˝ %◊\ˆaÃ[˝„SÃ[˝ LXÓ Dirichlet-AÃ[˝ 

=YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* 2 

◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11* [˝Áÿôˆ[˝ Ã[˝Á◊` e -AÃ[˝ LXÓ ∫ =
e

tt
1

1d1  Ac˜O aep˚ÁÃ[˝ aÁc˜Á„^Ó 

ÂVFÁX Â^ 32 << e . 

12* ÂEıÁX %„Yl˘„EıÃ[˝ a]ÁEı_ ]…„_Ã[˝ aep˚Á ◊VX* =VÁc˜Ã[˝S 

ac˜„^Á„G ÂVFÁX Â^ ÂEıÁX %„Yl˘Eı a]ÁEı_X„^ÁGÓ XÁ 

c˜„_C a]ÁEı_ ]…_ UÁEı„Tˆ YÁ„Ã[˝* 

13* ÂVFÁX Â^ ∫
∞

∞−

xx d3/1  Ac˜O %^UÁUÔ a]ÁEı_◊ªRÙO %◊\ˆaÁÃ[˝› 

XÃ^ ^◊VC A◊ªRÙOÃ[˝ Cauchy's ]«FÓ ]ÁX %Á‰ªK˜ A[˝e Cauchy 

]ÁX◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 

14* ÂVFÁX Â^ π
π π

=×∫ ∫ xx
x

x dsin
sin
d

2/

0

2/

0

. 

15* ÂVFÁX Â^ ∫
∞

− =

0

3

3
1d πxex x . 

16* ]„X EıÃ[˝”X 20,
1
3)( ≤≤

+

+
∞→= x

x
x

n
limxf n

n
.  

 f  %„Yl˘Eı◊ªRÙO ◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ ◊EıXÁ ^«◊N˛ac˜ ^ÁªJÙÁc˜O 

EıÃ[˝”X* 

17* Rf →− ],[: ππ  %„Yl˘Eı◊ªRÙO ◊X∂oˆ◊_◊FTˆ\ˆÁ„[˝ aep˚ÁTˆ : 

 
⎩
⎨
⎧

≤≤
<≤−−= π

π
x
xxf 0,1

0,1)(  A[˝e )()2( xfxf =+ π . 

 f  %„Yl˘Eı◊ªRÙOÃ[˝ Z«ı◊Ã[˝Ã^ÁÃ[˝ Ê`“S› ◊XSÔÃ^ EıÃ[˝”X* 

18* ...
13.10.7
9.6.3

10.7
6.3

7
3 +++  Ê`“S›◊ªRÙO %◊\ˆaÁÃ[˝› ◊EıXÁ YÃ[˝›l˘Á 

EıÃ[˝”X* 
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 ( English Version ) 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) Let f : [ a, b ] → R be a bounded function 
having finite number of points of 
discontinuity on [ a, b ]. Show that f is 
Riemann integrable on [ a, b ]. 5 

 b) If f is Riemann integrable on [ a, b ], prove 
that | f | is Riemann integrable on [ a , b ] 

and ∫ ∫∫ =≤
b

a

b

a

b

a

xxfxxfxxf d||d|)(|d)( . 

Does the converse of this result hold ? 
Justify your answer. 5 

2. a) Show that 34d34
3

1

2 <+< ∫ xx . 2 

 b) Let }{ nf  be a sequence of functions 

converging uniformly to a function f on       
[ a, b ] and let each nf  be Riemann 

integrable on [ a, b ]. Prove that f is 
Riemann integrable on [ a, b ] and 

∫ ∫=∞→

b

a

b

a
n xxfxxfn

lim d)(d)( . 5 

 c) Evaluate with the help of integration : 

  ⎥⎦
⎤

⎢⎣
⎡

+
++

+
+

+∞→ nnnnn
lim

3
1...

2
1

1
1  3 

3. a) Test for convergence : 

i) x
xx

xx
d

1

)1(

1
3∫

∞

++

−  

ii) xx
x d

log

2

1
∫  3  + 2 

 b) Show that the series 

...
!

...
!3!2

1
32

++++++
n
xxxx

n
 converges 

absolutely for every real x. 3 

 c) Examine if the given series ...
432

1 3

3

2

2
++++ xxx  

converges where x is a finite number. 2 
4. a) Find the Fourier series of the function 

defined in the interval ],[ ππ−  where  

  
⎩
⎨
⎧

≤≤
≤≤−= ,0,

,0,0)( π
π

xx
xxf  

  )()2( xfxf =+ π . 

  Hence show that 8)12(
1 2

0
2

π=
+

∑
∞

=m m
. 6 

 b) Find the volume over the region bounded 
by the straight line xy 2=  and the curve 

22xy =  in the xy plane and by the surface 
2237 yxz −−= . 4 
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Group – B 
   Answer any three questions. 6 × 3 = 18 

5. Let the function f : [ a, b ] → R be Riemann 
integrable on [ a, b ] and F : [ a, b ] → R be a 
function defined by  

 

⎪
⎪
⎩

⎪⎪
⎨

⎧

=

≤<= ∫
ax

bxattfxF

x

a
,0

,d)()(  

 Prove that the function F is continuous on            
[ a, b ]. Moreover if f is continuous at a point 

],[ bac ∈ , then prove that )(cF ′  exists and 

)()( cfcF =′ . 3 + 3   

6. a) State Second Mean Value theorem of 
integral calculus in Weierstrass form. 
Hence verify the above theorem for the 
function xx sin  in the interval ]2,[ ππ . 4 

 b) Assuming the definition ∫=
x

t
tx

1

dlog , 

∞<< x0  prove that 0log
=∞→ αx

x
x

lim  when 

0>α . 2 

7. a) Test for convergence of the improper 

integral x
x

x
n dsin

2/

0
1∫ +

π

. 3 

 b) Prove that the improper integral ∫
∞

a x
x
μ

d ,       

a > 0 converges when 1>μ  and diverges 

when 1≤μ . 3 

8. a) Define Bita function ),( nmB . Show that 

=),( nmB ),( mnB . 3 

 b) Show that πΓ =⎟
⎠
⎞⎜

⎝
⎛
2
1 . 3 

9. a) If the radius of convergence of the power 

series ∑
∞

= 0n

n
nxa  is R then show that the 

radius of convergence of the power series 

1

0
1

+
∞

=
∑ +

n

n

n xn
a

 is also R. 3 

 b) Find the radius of convergence of the power 
series 

....
7.5.3
6.4.2

5.3
4.2

3
21 3

222

2222
22

22

2

2
+−+− xxx . 3 

10. a) Examine if the sequence of functions }{ nf  
converges uniformly on [ 0,1 ] where 

221
)(

xn
nxxfn

+
= , ]1,0[∈x . 4 

 b) State Dirichlet's theorem for convergence of 
Fourier series. 2 
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Group – C 

   Answer any four questions. 3 × 4 = 12 

11. If the real number e is defined by ∫ =
e

tt
1

1d1 , then 

show that 32 << e . 

12. Define primitive of a function. With the help of an 

example show that a function which is not 

integrable may have primitive. 

13. Show that the improper integral ∫
∞

∞−

xx d3/1  is 

not convergent although it has Cauchy's 

principal value and find it. 

14. Show that π
π π

=×∫ ∫ xx
x

x dsin
sin
d

2/

0

2/

0

. 

15. Show that ∫
∞

− =

0

3

3
1d πxex x . 

16. Let 20,
1
3)( ≤≤

+

+
∞→= x

x
x

n
limxf n

n
. Examine if f is 

Riemann integrable with reason. 

17. Let Rf →− ],[: ππ  be defined by 

 
⎩
⎨
⎧

≤≤
<≤−−= π

π
x
xxf 0,1

0,1)(  

 and )()2( xfxf =+ π . 

 Find the Fourier series of f. 

18. Examine if the series ...
13.10.7
9.6.3

10.7
6.3

7
3 +++  

converges. 

    
 


