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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

%rÙ] Yy ( 8th Paper : Mathematical Analysis-II ) 
a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours 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) f : [ a, b ] → IR %„Yl˘Eı◊ªRÙO [ a, b ] [˝à˘ %‹ôˆ„Ã[˝ 

y‘]‚—˜Áa]ÁX c˜„_ Y“]ÁS EıÃ[˝”X Â^, [ a, b ] %‹ôˆ„Ã[˝ f 

◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ c˜„[˝* 5 

 (F) ∑
∞

=1

3

2n
n

nx

 
HÁTˆ Ê`“S›◊ªRÙOÃ[˝ a]%◊\ˆaÃ[˝„SÃ[˝ %‹ôˆÃ[˝Á_◊ªRÙO 

◊XSÔÃ^ EıÃ[˝”X* 5 

2* (Eı) f %„Yl˘Eı◊ªRÙO [ a, b ] %‹ôˆ„Ã[˝ a]ÁEı_X„^ÁGÓ A[˝e     

a < c < b c˜„_ Y“]ÁS EıÃ[˝”X Â^ [ a, c ] A[˝e [ c, b ] 

Ac˜O V«c˜O [˝à˘ =YÁ‹ôˆ„Ã[˝C f a]ÁEı_X„^ÁGÓ* 5 

 (F) Y“]ÁS EıÃ[˝”X Â^ ∫
2/

0

dsinlog2cos
π

xxnx

a]ÁEı_X◊ªRÙO %◊\ˆaÁÃ[˝›*
 

5 

3* (Eı) "a]ÁEı_X ◊ªJÙ‰c˜‘Ã[˝ ◊\ˆTˆÃ[˝ %‹ôˆÃ[˝Eı_X' Yà˘◊Tˆ [˝Ó[˝c˜ÁÃ[˝ 

Eı„Ã[˝, a◊PˆEı ^«◊N˛ac˜ ÂVFÁX Â^ 

  ∫ =+
θ

θθθ
0

seclogd)tantan1(log xx , 

⎟
⎠
⎞⎜

⎝
⎛ <<−

22
πθπ . 5 

 (F) ∫
−

=−
x

t

tx
0

2
1

1

dsin

 
a]›EıÃ[˝S◊ªRÙO ÂU„Eı ÂVFÁX Â^, 

...
7

.
6.4.2
5.3.1

5
.

4.2
3.1

3
.

2
1sin

753
1 ++++=− xxxxx  

( Â^FÁ„X |x| < 1)* 5 
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4* (Eı) ],[: ππ−f  → IR %„Yl˘Eı◊ªRÙO ◊X∂oˆ◊_◊FTˆ\ˆÁ„[˝ 

aep˚ÁTˆ : 

                    –1, 0<≤− xπ  

                     1,   π≤≤ x0  

  ],[ ππ−  %‹ôˆÃ[˝Á„_ f  %„Yl˘Eı◊ªRÙOÃ[˝ Fourier Ê`“S› 

◊XSÔÃ^ EıÃ[˝”X* AÃ[˝ aÁc˜Á„^Ó ÂVFÁX Â^

...
7
1

5
1

3
11

4
+−+−=π . 4 + 1 

 (F) a]ÁEı„_Ã[˝ Y“U] ]W˝Ó] ]ÁX =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó 

ÂVFÁX Â^ f %„Yl˘Eı◊ªRÙO [ a, b ] [˝à˘ %‹ôˆ„Ã[˝ a‹ôˆTˆ 

c˜„_  

   )(d)(
d
d xfttf
x

x

a

=
⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛

∫ , ],[ bax ∈ .
 

5 

 ◊[˝\ˆÁG — Fı 

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

5* ÂVFÁX Â^ x
x

x dsin

0
∫
∞

%^UÁUÔ a]ÁEı_◊ªRÙO %◊\ˆaÁÃ[˝› ◊Eı‹ô«ˆ 

◊Xf`Tˆ¤ %◊\ˆaÁÃ[˝› XÃ^* 6 

6* a]ÁEı_„XÃ[˝ y‘] Y◊Ã[˝[˝Tˆ¤X Eı„Ã[˝ Y“]ÁS EıÃ[˝”X Â^  

 ( )122
2
1

1)(

d
d

1

0

/1

22

2
−=

++
∫ ∫

x

x yyx

yy
x . 6 

7* cxxf sin)( = , ],0[ π∈x  %„Yl˘Eı◊ªRÙO ],0[ π  %‹ôˆÃ[˝Á„_ 

Fourier ÂEıÁaÁc˜OX Ê`“S›„Tˆ ◊[˝ÿô ˆTˆ EıÃ[˝”X Â^FÁ„X 'c' ÂEıÁX 

Y…SÔaeFÓÁ XÃ^* 6 

8* ÂVFÁX Â^, ∑
∞

=

−
0

)1(
k

kxx %a›] Ê`“S›◊ªRÙO [ 0, 1 ] %‹ôˆÃ[˝Á„_ 

◊Xf`Tˆ¤\ˆÁ„[˝ %◊\ˆaÁÃ[˝› c˜„_C a]\ˆÁ„[˝ %◊\ˆaÁÃ[˝› XÃ^* 6 

9* f ( x ) %„Yl˘Eı◊ªRÙO ◊X∂oˆ◊_◊FTˆ\ˆÁ„[˝ aep˚ÁTˆ : 

...4....4.44.34.21)( 3322 ++++++= nn xnxxxxf  

 ÂVFÁX Â^ f  %„Yl˘Eı◊ªRÙO ⎟
⎠
⎞⎜

⎝
⎛ −

4
1,

4
1

 %‹ôˆÃ[˝Á„_ a‹ôˆTˆ* 

∫
8/1

0

d)( xxf  a]ÁEı_◊ªRÙOÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

10* ^◊V 0 < n < 1 c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^         

 ππΓΓ nnn cosec)1().( =− . 6   

◊[˝\ˆÁG — Gı 

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

11* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 2

2

0

1 d

0 x

te

x
lim

x
t∫ +

→ . 3 

f ( x ) = 
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12* ªJÙ„_Ã[˝ Y◊Ã[˝[˝Tˆ¤X Eı„Ã[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X :  

 ∫ +
2/

0

22 d)sincossin(
π

xxxxxx  3 

13* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 yxyxa
E

dd4 222∫∫ −−  Â^FÁ„X E %á˚_◊ªRÙO          

xy-a]Tˆ„_ 0222 =−+ axyx  [˝ w¯◊ªRÙO •ÁÃ[˝Á a›]Á[˝à˘* 3 

14* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫
∞

−

0

dxxe mnax
 Â^FÁ„X m, n A[˝e a 

W˝XÁ±¡Eı Y…SÔaeFÓÁ* 3 

15* ∑
∞

=1
4

cos

n n
nx

 ◊≈y„EıÁS◊]◊TˆEı Ê`“S›◊ªRÙO ],[ ππ−  %‹ôˆÃ[˝Á„_ 

Z«ıÓ◊Ã[˝„Ã^ Ê`“S› c˜„[˝ ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X* 3 

16* Y“]ÁS EıÃ[˝”X Â^ 
41

d
3
1

1

0
2

π<
++

< ∫ xx
x . 3 

17* ...
3

3sin
2

2sin
1

sin
222 +++ ααα

 Ê`“S›◊ªRÙOÃ[˝ %◊\ˆaÃ[˝„SÃ[˝ 

YÃ[˝›l˘Á EıÃ[˝”X Â^FÁ„X α  AEı◊ªRÙO [˝Áÿôˆ[˝ Ã[˝Á◊`* 3 

18* Y“]ÁS EıÃ[˝”X Â^ 0d
)1(

)1(

0
24

68
=

+

−
∫
∞

x
x

xx . 3 

 

 ( English Version ) 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) If  function f : [ a, b ] → IR be monotonic 

decreasing on the closed interval [ a, b ], 

then show that f is Riemann integrable on    

[ a, b ]. 5 

 b) Find the interval of uniform convergence of 

the power series ∑
∞

=1

3

2n
n

nx . 5  

2. a) If the function f be integrable on [ a, b ]   

and if a < c < b, then show that f is also 

integrable on the closed subintervals [ a, c ] 

and [ c, b ]. 5 

 b) Show that the integral 

∫
2/

0

dsinlog2cos
π

xxnx  is convergent. 5 
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3. a) Using the method of differentiation under 

the sign of integration, with proper 

justification, show that  

  ∫ =+
θ

θθθ
0

seclogd)tantan1(log xx , 

⎟
⎠
⎞⎜

⎝
⎛ <<−

22
πθπ . 5 

 b) From the equation ∫
−

=−
x

t

tx
0

2
1

1

dsin , 

show that 

...
7

.
6.4.2
5.3.1

5
.

4.2
3.1

3
.

2
1sin

7531 ++++=− xxxxx     

( where |x| < 1 ) 5 

4. a) The function ],[: ππ−f  → IR is defined as 

follows : 

                    –1, 0<≤− xπ  

                     1,   π≤≤ x0  

  Find the Fourier series of f on the     

interval ],[ ππ− . Using it, show that 

...
7
1

5
1

3
11

4
+−+−=π . 4 + 1 

 b) Using first mean value theorem of integral 

calculus, show that if f is continuous on the 

closed interval [ a, b ], then 

   )(d)(
d
d xfttf
x

x

a

=
⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛

∫ , ],[ bax ∈ .
 

5 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Show that the improper integral x
x

x dsin

0
∫
∞

 is 

convergent but not absolutely convergent. 6  

6. By changing the order of integration, show that 

( )122
2
1

1)(

d
d

1

0

/1

22

2
−=

++
∫ ∫

x

x yyx

yy
x . 6 

7. Expand cxxf sin)( = , ],0[ π∈x  in a Fourier 

cosine series in interval ],0[ π  where 'c' is not an 

integer. 6 

f ( x ) = 
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8. Show that the infinite series ∑
∞

=

−
0

)1(
k

kxx  is 

absolutely convergent but not uniformly 

convergent on interval [ 0, 1 ]. 6 

9. The function f ( x ) is defined as follows : 

 ...4....4.44.34.21)( 3322 ++++++= nn xnxxxxf  

 Show that f is continuous on ⎟
⎠
⎞⎜

⎝
⎛ −

4
1,

4
1 . Find the 

value of the integral ∫
8/1

0

d)( xxf . 6 

10. If 0 < n < 1, then show that 

ππΓΓ nnn cosec)1().( =− . 6 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Evaluate : 2

2

0

1 d

0 x

te

x
lim

x
t∫ +

→ . 3 

12. Evaluate by the method of substitution : 

 ∫ +
2/

0

22 d)sincossin(
π

xxxxxx  3 

13. Evaluate yxyxa
E

dd4 222∫∫ −−  where E is the 

region in xy-plane bounded by the circle 

0222 =−+ axyx . 3 

14. Evaluate ∫
∞

−

0

dxxe mnax
 where m, n and a are 

positive integers. 3 

15. Examine whether the trigonometric series 

∑
∞

=1
4

cos

n n
nx  is a Fourier series in ],[ ππ− . 3 

16. Prove that 
41

d
3
1

1

0
2

π<
++

< ∫ xx
x . 3 
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17. Test the convergence of the series  

 ...
3

3sin
2

2sin
1

sin
222 +++ ααα  

  where α  is a real number. 3 

18. Prove that 0d
)1(

)1(

0
24

68
=

+

−
∫
∞

x
x

xx . 3 

    
 


