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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 →],[: baf  IR %‹ôˆ„Ã[˝ y‘][˝W˝Ô]ÁX 

(monotonic increasing) %„Yl˘Eı* Y“]ÁS EıÃ[˝”X 

Â^ ],[ ba  %‹ôˆ„Ã[˝ f ◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ* 6 

 F) [ 0, 4 ] %‹ôˆ„Ã[˝ f AEı◊ªRÙO %„Yl˘Eı Â^◊ªRÙOÃ[˝˝ aep˚Á c˜_ 

][)( xxxf −= , ]4,0[∈x  ( AFÁ„X [ x ] [˝_„Tˆ 

x-AÃ[˝ a„[˝ÔÁ¨JÙ %Fâ¯ %e`◊ªRÙO Â[˝ÁMıÁ„[˝)* ÂVFÁX Â^ B 

%‹ôˆ„Ã[˝ f %a‹ôˆTˆ* B %‹ôˆ„Ã[˝ f a]ÁEı_X„^ÁGÓ ◊EıXÁ 

^«◊N˛ac˜ =w¯Ã[˝ ◊VX* 2 + 2 

2* Eı) ]„X EıÃ[˝”X [ a, b ] %‹ôˆ„Ã[˝ f AEı◊ªRÙO a‹ôˆTˆ %„Yl˘Eı* 

B %‹ôˆ„Ã[˝ g AEı◊ªRÙO ◊Ã[˝]ÁX a]ÁEı_X„^ÁGÓ %„Yl˘Eı* 

^◊V [ a, b ] %‹ôˆ„Ã[˝ g a[˝ÔVÁc˜O a]◊ªJÙc˜‘◊[˝◊`rÙ ( c˜Ã^ 

W˝XÁ±¡Eı XT«ˆ[˝Á @SÁ±¡Eı ) c˜Ã^, Tˆ„[ ÂVFÁX Â^         

[ a, b ] %‹ôˆÃ[˝Á„_ AEı◊ªRÙO ◊[˝≥V« C YÁCÃ^Á ^Á„[˝ ^Á„Tˆ˝  

  ∫ ∫=
b

a

b

a

xxgcfxxgxf d)()(d)()( . 6 

 F) ]„X EıÃ[˝”X ],[],[: babaf →  %‹ôˆ„Ã[˝ a‹ôˆTˆ 

%„Yl˘Eı* ÂVFÁX Â^ B %‹ôˆÃ[˝Á„_ AEı◊ªRÙO ◊[˝≥V« 

],[ bac ∈  YÁCÃ^Á ^Á„[˝ ^Á„Tˆ ccf =)(  c˜Ã^* 4 

3* Eı) ...
432

432
+−+− xxxx

 
HÁTˆ Ê`“S›◊ªRÙOÃ[˝ 

%◊\ˆaÃ[˝„SÃ[˝ %‹ôˆÃ[˝Á„_ Â^ÁGZı_ )1(log xe +
 
W˝„Ã[˝ 

◊X„Ã^ ÂVFÁX Â^  

  12log2...
4.3

1
3.2

1
2.1

1 −=−+− e . 6 

 F)  ∑
∞

=

−

1 5.

)3(

n
n

n

n

x HÁTˆ Ê`“S›◊ªRÙOÃ[˝ a]-%◊\ˆaÃ[˝„SÃ[˝ 

%‹ôˆÃ[˝Á_ ◊XSÔÃ^ EıÃ[˝”X* 4 
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4* Eı) ◊X‰∂oˆ aep˚ÁTˆ π2 -Y^ÔÁÃ^◊[˝◊`rÙ %„Yl˘Eı f-AÃ[˝ 

Fourier Ê`“S› ◊XSÔÃ^ EıÃ[˝”X : 
   0,1)( <<π−−= xxf  
          π≤≤= x0,1 . 

  π=x  ◊[˝≥V«„Tˆ Ê`“S›◊ªRÙOÃ[˝ Â^ÁGZı_ ◊XSÔÃ^ EıÃ[˝”X* 

  %ÁÃ[˝C ÂVFÁX Â^ ...
7
1

5
1

3
11

4
+−+−=π .  

   4 + 1 + 1 

 F) ÂVFÁX Â^ — 

i) 1)1( =Γ  

ii) 0),(.)1( >Γ=+Γ nnnn . 2 + 2 

 ◊[˝\ˆÁG – Fı 

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

5* Eı) ÂEıÁX [˝à˘ %‹ôˆ„Ã[˝ 2f  a]ÁEı_X„^ÁGÓ c˜„_ B [˝à˘ 

%‹ôˆ„Ã[˝ f  a]ÁEı_X„^ÁGÓ c˜„[˝ ◊Eı ? ^«◊N˛ac˜ =w¯Ã[˝ 

◊VX* 1 + 2 

 F) a]ÁEı_X◊[˝VÓÁÃ[˝ Y“U] ]W˝Ó]ÁX =YYÁVÓ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ 

ÂVFÁX Â^ 

  
π

≤
+

π≤
π ∫ 33

216d
2

sin
41

216
4/3

4/1
2

x
x

x  3  

6* x
x
xx mm

d
1

1

0

1

∫ +
+ −−

 
%^UÁUÔ a]ÁEı_◊ªRÙOÃ[˝ %◊\ˆaÃ[˝„SÃ[˝ 

◊[˝b„Ã^ %Á„_ÁªJÙXÁ EıÃ[˝”X* 6 

7* a > 0 c˜„_ ÂVFÁX Â^  

 aax
x

axa
12

0
2

tan)1(log
2
1d

1

)1(log −+=
+

+
∫  6 

8* ....4....4.44.34.21 113322 ++++++ −− nn xnxxx . 

HÁTˆ Ê`“S›◊ªRÙOÃ[˝ %◊\ˆaÃ[˝„SÃ[˝ %‹ôˆÃ[˝Á_ ◊XSÔÃ^ EıÃ[˝”X* B 

%‹ôˆÃ[˝Á„_ HÁTˆ Ê`“S›◊ªRÙOÃ[˝ Â^ÁGZı_ )( xf
 

c˜„_  

∫
8/1

0

d)( xxf -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 + 3  

9* yxyx
x

dd1
1

0

21

0

22∫ ∫
−

−−  a]ÁEı„_Ã[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 6  

10* xy -Tˆ„_ xy 2=
 
A[˝e 22xy =

 
ÂÃ[˝FÁ •ÁÃ[˝Á Â[˝◊rÙTˆ ÿöˆÁ„XÃ[˝ 

=Y◊Ã[˝\ˆÁ„G 2237 yxz −−=
 
Tˆ_ •ÁÃ[˝Á %Á[˝à˘ %á˚„_Ã[˝ 

%ÁÃ^TˆX ◊XSÔÃ^ EıÃ[˝”X* 6 
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◊[˝\ˆÁG – Gı 

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

11* EıFX AEı◊ªRÙO ◊≈y„EıÁS◊]◊TˆEı Ê`“S› 

∑
∞

=

++
1

0 )sincos(
2

n
nn nxbnxa

a

 
AEı◊ªRÙO π2

 
Y^ÔÁ[˝ w¯ 

%„Yl˘Eı f  %‹ôˆÃ[˝Á_ ],[ ππ−
 
aep˚Á◊Ã^Tˆ aÁ„Y„l˘ Z«ı◊Ã[˝Ã^ÁÃ[˝ 

Ê`“S› c˜„[˝ ? V rÙÁ‹ôˆ ac˜EıÁ„Ã[˝ ÂVFÁX Â^ ◊≈y„EıÁS◊]◊TˆEı Ê`“S› 

Z«ı◊Ã[˝Ã^ÁÃ[˝ Ê`“S› XÁC c˜„Tˆ YÁ„Ã[˝*  

12* →],[: baf  IR ],[, ba  %‹ôˆ„Ã[˝ a]ÁEı_X„^ÁGÓ c˜„_ Y“]ÁS 

EıÃ[˝”X Â^, ∫∫ ≤
b

a

b

a

xxfxxf d|)(|d)( . 

13* ÂVFÁX Â^ 
82

2
1

3

41
2
1

6
1

9

d

3 e
x

te

x
lim

2

x t

=
−→

∫
+

. 

14* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ −
1

0

2/523 d)1( xxx .  

15* ÂVFÁX Â^ x
x

xy d
1

cos1

1
2∫

− −  
a]ÁEı_◊ªRÙO ∞+<<∞− y  %‹ôˆ„Ã[˝ 

a]\ˆÁ„[˝ %◊\ˆaÁÃ[˝› (uniformly convergent)* 

16* ^◊V D Âl˘y◊ªRÙO xy Tˆ„_ xy = 1, y = 0, y = x A[˝e x = 2 

ÂÃ[˝FÁm◊_ •ÁÃ[˝Á a›]Á[˝à˘ c˜Ã^ Tˆ„[˝ ∫∫ +

D

yxyx dd)( 22

a]ÁEı„_Ã[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X*  

17* 222 ayx ≤+ , 0≥x  %W˝Ô[˝ w¯ÁEıÁÃ[˝ Âl˘y◊ªRÙOÃ[˝ \ˆÃ[˝„Eı≥V– 

◊XSÔÃ^ EıÃ[˝”X* 

18* ÂVFÁX Â^
 ∫
π

π

π>
3/

6/

2

24
d
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x

x
x . 
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English Version 
 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) Let function →],[: baf  IR be a monotonic 

increasing on ],[ ba . Prove that f is 

Riemann integrable on ],[ ba . 6 

 b) A function f is defined on [ 0, 4 ] as 

][)( xxxf −= , ]4,0[∈x   ( here [ x ] 

denotes the integral part of x ). Show that    

f is discontinuous on [ 0, 4 ]. State with 

justification whether f is integrable on that 

interval. 2 + 2 

2. a) Let f be a continuous function on [ a, b ] 

and g be Riemann integrable function on     

[ a, b ]. If g always keeps same sign on          

[ a, b ] (either always positive or always 

negative), then show that there exists a 

point C in [ a, b ] such that  

  ∫ ∫=
b

a

b

a

xxgcfxxgxf d)()(d)()( . 6 

 b) Let ],[],[: babaf →  be a continuous 

function. Show that there exists a point 

],[ bac ∈  such that ccf =)( . 4 

3. a) Assuming the sum of the power series 

...
432

432
+−+− xxxx

 
is equal to 

)1(log xe +  in its interval of convergence, 

prove that  

  12log2...
4.3

1
3.2

1
2.1

1 −=−+− e . 6 

 b) Find the interval of uniform convergence of 

the power series ∑
∞

=

−

1 5.

)3(

n
n

n

n

x
. 4 

4. a) Find the Fourier series of the following     

π2 -periodic function f defined as 

   0,1)( <<π−−= xxf  
          π≤≤= x0,1 . 

  Find the sum of the series at π=x . 

  Also show that ...
7
1

5
1

3
11

4
+−+−=π .  

   4 + 1 + 1 

 b) Show that — 

i) 1)1( =Γ  

ii) 0),(.)1( >Γ=+Γ nnnn . 2 + 2 
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Group – B 

   Answer any three questions. 6 × 3 = 18 

5. a) If 2f
 
be integrable on a closed, bounded 

interval, will f be integrable on that   
interval ? Justify your answer. 1 + 2 

 b) Using first mean value theorem of integral 
calculus, show that  

  
π

≤
+

π≤
π ∫ 33

216d
2

sin
41

216
4/3

4/1
2

x
x

x  3  

6. Discuss on the convergence of the improper 

integral x
x
xx mm

d
1

1

0

1

∫ +
+ −−

. 6 

7. If a > 0, then show that  

 aax
x

axa
12

0
2

tan)1(log
2
1d

1

)1(log −+=
+

+
∫  6 

8. Find the interval of convergence of the power 
series 

....4....4.44.34.21 113322 ++++++ −− nn xnxxx . 

If )( xf
 
be the sum of the series in that interval, 

evaluate ∫
8/1

0

d)( xxf . 3 + 3  

9. Evaluate yxyx
x

dd1
1

0

21

0

22∫ ∫
−

−− . 6  

10. Find the volume of the solid enclosed by the 

plane 2237 yxz −−=
 

above the region of the   

xy-plane bounded by xy 2=
 
and 22xy = . 6 

   
Group – C 

   Answer any four questions. 3 × 4 = 12 

11. When is a trigonometric series 

∑
∞

=

++
1

0 )sincos(
2

n
nn nxbnxa

a
 said to be a  

 Fourier series corresponding to a periodic 
function f of period π2

 
defined in ],[ ππ−

 
? Give 

an example of a trigonometric series which may 
not be a Fourier series. 

12. If →],[: baf  IR be integrable on [ a, b ], then 

show that ∫∫ ≤
b

a

b

a

xxfxxf d|)(|d)( . 

13. Show that 
82

2
1

3

41
2
1

6
1

9

d

3 e
x

te

x
lim

2

x t

=
−→

∫
+

. 
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14. Evaluate ∫ −
1

0

2/523 d)1( xxx .  

15. Show that the integral x
x

xy d
1

cos1

1
2∫

− −  
is uniformly 

convergent on the interval ∞+<<∞− y . 

16. If D is a region in the xy-plane bounded by the 
lines xy = 1, y = 0, y = x and x = 2, evaluate the 

integral ∫∫ +

D

yxyx dd)( 22 . 

17. Find the centre of gravity of the hemisphere 
222 ayx ≤+ , 0≥x . 

18. Show that ∫
π

π

π>
3/

6/

2

24
d

sin
x

x
x . 
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