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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 
4. Date of evaluated answer scripts distribution by the study centre to 

the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 

 

 

 

 

 

 

AFÁ„X ◊EıªK«˜ ◊_F„[˝X XÁ 
Do Not Write Anything Here   
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◊[˝\ˆÁG — Eı 

Group – A 

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

Answer any two questions :  

1. a) W˝Ã[˝”X f : [ a, b ] → R a›]Á[˝à˘ A[˝e 21,DD [ a, b ] %‹ôˆÃ[˝Á„_Ã[˝ V«◊ªRÙO ◊[˝\ˆÁLX Â^FÁ„X 1D a…©øTˆÃ[˝* 

Y“]ÁS EıÃ[˝”X : ),(),( 12 fDLfDL ≤ . 

  Let f : [ a, b ] → R be bounded and let 21,DD  be two partitions of [ a, b ] such that 

1D  is a refinement of 2D . Prove that : ),(),( 12 fDLfDL ≤ . 

 b) ^◊V f : [ a, b ] → R %„Yl˘Eı◊ªRÙO [ a, b ] %‹ôˆÃ[˝Á„_ y‘][˝W˝Ô]ÁX c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X f , [ a, b ] 

%‹ôˆÃ[˝Á„_ ◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ* 5 + 5 

  Prove that if f : [ a, b ] → R is monotonic increasing, then f is Riemann integrable on     
[ a, b ]. 

2. a) a]ÁEı_X ◊[˝VÓÁÃ[˝ aÁc˜Á„^Ó 1 AEıEı ÈVHÔÓ ◊[˝◊`rÙ HX„EıÃ[˝ HXZı_ ◊XSÔÃ^ EıÃ[˝”X* 

  Using integral calculus, find volume of a cube of side length 1 unit. 

 b) Y“]ÁS EıÃ[˝”X Â^ x
x

x
n

dsin
2/

0
1∫ +

π

 ( 0 < n < 1 ) %◊\ˆaÁÃ[˝›* 5 + 5 

  Prove that x
x

x
n

dsin
2/

0
1∫ +

π

 is convergent ( 0 < n < 1 ). 

3. a) Y“]ÁS EıÃ[˝”X )0)(()1( >=+ nnnn ΓΓ . 

  Prove )0)(()1( >=+ nnnn ΓΓ . 

 b) a]ÁEı_X ◊ªJÙ‰c˜‘Ã[˝ ◊\ˆTˆ„Ã[˝ %‹ôˆÃ[˝Eı_X EıÃ[˝ÁÃ[˝ `Tˆ¤Á[˝_› Y…SÔ c˜‰¨K˜ W˝„Ã[˝ ◊X„Ã^ ÂVFÁX 

⎟
⎠
⎞

⎜
⎝
⎛ +=

+

+
∫
∞

b
ba

b
x

xb

xa
logd

1

)1(log

0
22

22 π , 0≠b . 5 + 5 

  Supposing conditions of differentiation under integral sign are satisfied, prove 

⎟
⎠
⎞

⎜
⎝
⎛ +=

+

+
∫
∞

b
ba

b
x

xb

xa
logd

1

)1(log

0
22

22 π , 0≠b . 
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4. a) W˝Ã[˝”X nff ,  : [ a, b ] → R,  )( nf  a]\ˆÁ„[˝ f-AÃ[˝ ◊V„Eı %◊\ˆaÁÃ[˝› A[˝e Y“„TˆÓEı nf , [ a, b ] 

%‹ôˆÃ[˝Á„_ a‹ôˆTˆ* Y“]ÁS EıÃ[˝”X : f , [ a, b ] %‹ôˆÃ[˝Á„_ a‹ôˆTˆ* 
  Let nff ,  : [ a, b ] → R,  )( nf  converges uniformly to f on [ a, b ] and each nf  be 

continuous on [ a, b ]. Prove that f is continuous on [ a, b ]. 

 b) ||)( xxf = , ππ ≤≤− x  %„Yl˘Eı◊ªRÙOÃ[˝ Fourier Ê`“S› ◊XSÔÃ^ EıÃ[˝”X* 5 + 5 
  Find the Fourier series corresponding to ||)( xxf = , ππ ≤≤− x . 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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◊[˝\ˆÁG — Fı 
Group – B 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 6 × 3 = 18 
Answer any three questions : 
5. a) Y“U] ]W˝Ó] ]ÁX =YYÁVÓ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ Y“]ÁS EıÃ[˝”X : 

  
∫ ≤

−
≤

4/1

0
2 15

1

1

d
4
1

x

x . 

  Using First Mean Value Theorem prove that ∫ ≤
−

≤
4/1

0
2 15

1

1

d
4
1

x

x . 

 b) Y“]ÁS EıÃ[˝”X : )(d
0

2

22
abxee

x

bxax
−=−∫

∞ −−
π )0,( >ba .  3 + 3 

  Prove that : )(d
0

2

22
abxee

x

bxax
−=−∫

∞ −−
π )0,( >ba .  

6. a) ∫=
x

t
tx

1

dlog , ∞<< x0  W˝„Ã[˝ ◊X„Ã^ Y“]ÁS EıÃ[˝”X : 

  (i)    0log >x for x > 1  A[˝e (ii)   0log <x for  0 < x < 1. 2 + 1 

  Defining ∫=
x

t
tx

1

dlog , ∞<< x0  prove that  

  (i) 0log >x for x > 1 and (ii)   0log <x for  0 < x < 1. 
 

 b) ÂVFÁX Â^ ∫
π

0

d
sin

x
x

x  %YaÁÃ[˝›* 3 

  Verify that ∫
π

0

d
sin

x
x

x  diverges. 

7. a) Y“]ÁS EıÃ[˝”X ∫ ⎟
⎠

⎞
⎜
⎝

⎛ ++=−
++p mqn

nqqm
q

mnB
q

p
xxpx

0

1 1,1d)( . 

  Prove that ∫ ⎟
⎠

⎞
⎜
⎝

⎛ ++=−
++p mqn

nqqm
q

mnB
q

p
xxpx

0

1 1,1d)( . 

 b) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : yxyx
E

dd)37( 22∫∫ −− , Â^FÁ„X E  xy-a]Tˆ„_ xy 2=  A[˝e 22xy =  

•ÁÃ[˝Á a›]Á[˝à˘ %á˚_* 3 + 3 

  Find yxyx
E

dd)37( 22∫∫ −− , where E is the region on the xy-plane bounded by 

xy 2=  and 22xy = . 
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8. Y“]ÁS EıÃ[˝”X Â^ xxx nm d)1(
1

0

11∫ −− −  (m, n > 0) %◊\ˆaÁÃ[˝›* 3 + 3 

 Prove that xxx nm d)1(
1

0

11∫ −− −  converges,  if m, n > 0. 

9. a) W˝Ã[˝”X f : R → R a]\ˆÁ„[˝ a‹ôˆTˆ A[˝e :nf  R → R Ac˜O \ˆÁ„[˝ aep˚ÁTˆ ⎟
⎠
⎞

⎜
⎝
⎛ +=

n
xfxfn

1)( ,  

Rx ∈ . Y“]ÁS EıÃ[˝”X : ),( nf f -AÃ[˝ ◊V„Eı R -AÃ[˝ =YÃ[˝ a]\ˆÁ„[˝ %◊\ˆaÁÃ[˝› * 3 

  Let f : R → R be uniformly continuous on R and let :nf  R → R be defined by 

⎟
⎠
⎞

⎜
⎝
⎛ +=

n
xfxfn

1)( , Rx ∈ . Prove that nf converges uniformly to f on R. 

 b) ÂVCÃ^Á %Á‰ªK˜ )0(1.
21

d

0
22

>=
+∫

∞
α

α
π

α x
x , Y“]ÁS EıÃ[˝”X :  

  ⎟
⎠
⎞

⎜
⎝
⎛=

−
∫
∞ −−

a
bx

x
axbx

log
2

d
)(tan)(tan

0

11 π  )0( >> ab .  

   3 

  Given )0(1.
21

d

0
22

>=
+∫

∞
α

α
π

α x
x , prove : ⎟

⎠
⎞

⎜
⎝
⎛=

−
∫
∞ −−

a
bx

x
axbx

log
2

d
)(tan)(tan

0

11 π   

   )0( >> ab .
  

10. Y“]ÁS EıÃ[˝”X : (i) ...
53

tan
531 −+−=− xxxx , 

                   (ii) ...
7
1

5
1

3
11

2
+−+−=π . 4 + 2 

 Prove that : (i) ...
53

tan
531 −+−=− xxxx ,  

                    (ii) ...
7
1

5
1

3
11

2
+−+−=π . 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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◊[˝\ˆÁG — Gı 
Group – C 

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

11. Y“]ÁS EıÃ[˝”X ∑
∞

=

−−− −−
1

2)1(2
])1([

n

xnnx xennxe

 
Ê`“S›◊ªRÙO [ 0, 1 ] %‹ôˆÃ[˝Á„_ %a]\ˆÁ„[˝ %◊\ˆaÁÃ[˝› * 3 

 Prove that ∑
∞

=

−−− −−
1

2)1(2
])1([

n

xnnx xennxe  is convergent non-uniformly on [ 0, 1 ]. 

12. ∑
∞

=

+
−

++
−

0

1
)2(

)2)(1(
)1(

n

n
n

x
nn

-AÃ[˝ %◊\ˆaÁÃ[˝› %á˚_ ◊XSÔÃ^ EıÃ[˝”X* 3 

 Find region of convergence of ∑
∞

=

+
−

++
−

0

1
)2(

)2)(1(
)1(

n

n
n

x
nn

. 

13. ∫
2/

0

dcos
π

x
x

x
n

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

 Examine the convergence of ∫
2/

0

dcos
π

x
x

x
n

. 

14. ...
3
1

2
1

3
1

2
1

3
1

2
1

3523
++++++ . %◊\ˆaÁÃ[˝› ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X* 3 

 Test the convergence of ...
3
1

2
1

3
1

2
1

3
1

2
1

3523
++++++ . 

15. 
⎩
⎨
⎧

≤≤
≤≤−= π

π
xx
xxf 0,

0,0)( , )()2( xfxf =+ π %„Yl˘Eı◊ªRÙOÃ[˝ Fourier Ê`“S› ◊XSÔÃ^ EıÃ[˝”X* 3 

 Find the Fourier series corresponding to 
⎩
⎨
⎧

≤≤
≤≤−= π

π
xx
xxf 0,

0,0)( , )()2( xfxf =+ π . 

16. W˝Ã[˝”X f ;  [ a, b ] %‹ôˆÃ[˝Á„_ Ã[˝›]ÁX a]ÁEı_X„^ÁGÓ,  ],[,0)( baxxf ∈∀≥ , f,  c ◊[˝≥V«„Tˆ a‹ôˆTˆ               

( a < c < b ) A[˝e 0)( >cf . Y“]ÁS EıÃ[˝”X : ∫ >
b

a

xxf 0d)( . 3 

 Let f be Riemann integrable on  

 [ a, b ], ],[,0)( baxxf ∈∀≥ , let f  be  continuous at c, a < c < b and let 0)( >cf .  

 Prove that ∫ >
b

a

xxf 0d)( . 
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17. W˝Ã[˝”X  f : [ 0, 1 ] → R , 

                 x + 1 ,   x  ]…_V 

                    0,      x  %]…_V 

 Y“]ÁS EıÃ[˝”X f, [ 0, 1 ] %‹ôˆÃ[˝Á„_ Ã[˝›]ÁX a]ÁEı_X„^ÁGÓ XÃ^*  
  3 
 Let f : [ 0, 1 ] → R be defined by  
                 x + 1 ,   x  rational 
                    0,      x  irrational 
 Prove that f is not Riemann integrable on [ 0, 1 ]. 

18. Y“]ÁS EıÃ[˝”X ^◊V HÁTˆ‰`“S› ∑
∞

0

n
n xa  00 ≠x  ◊[˝≥V«„Tˆ %◊\ˆaÁÃ[˝› c˜Ã^, Tˆ„[˝ HÁTˆ‰`“S›◊ªRÙO )|||,|( 00 xx−  

%‹ôˆÃ[˝Á„_ YÃ[˝]\ˆÁ„[˝ %◊\ˆaÁÃ[˝›* 3 

 Prove that if the power series ∑
∞

0

n
n xa  be convergent at 00 ≠x , then it is absolutely 

convergent in )|||,|( 00 xx− . 

  

Y“U] =w¯Ã[˝ / First Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

f ( x ) =  

f ( x ) =  
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 


