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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
%X«`›_X Yy ( Assignment) : ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

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

aä] Yy ( 7th Paper : Mathematical Analysis-I ) 
Y…SÔ]ÁX  f 50  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% 
Full Marks : 50 Weightage of Marks : 30% 

 
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 %X«y‘] nnx }{ ◊X∂oˆ\ˆÁ„[˝ aep˚ÁTˆ %Á‰ªK˜ : 

  11 =x
 
A[˝e 

n
nn x

xx 1
1 +=+  

aEı_ 1≥n -AÃ[˝ 

LXÓ* ÂVFÁX Â^ nnx }{
 
%W˝f a›]Á[˝à˘, ^UÁUÔ 

y‘][˝W˝Ô]ÁX ◊Eı‹ô«ˆ >W[˝Ô a›]Á[˝à˘ XÃ^* 1 + 1 + 1 

(F) ]„X EıÃ[˝”X S, IR-AÃ[˝ AEı◊ªRÙO %a›] =Y„aªRÙO* ^◊V x 

ÂaªRÙO S-AÃ[˝ %‹ôˆ◊[˝Ô≥V« c˜Ã^, ÂVFÁX Â^ x ÂaªRÙO S-AÃ[˝ 

a›]Á◊[˝≥V« c˜„[˝*   3 

(G) ]„X EıÃ[˝”X →],[: baf IR [˝à˘ C a›]Á[˝à˘ %‹ôˆÃ[˝Á_ 

[ a, b ]-ÂTˆ a‹ôˆTˆ* Y“]ÁS EıÃ[˝”X Â^ f , [ a, b ]-ÂTˆ 

a›]Á[˝à˘ c˜„[˝* 4 

2* (Eı) ÂVFÁX Â^ 
n

n

n ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ + 11 %◊\ˆaÁÃ[˝› c˜„[˝* 3 

 (F) ]„X EıÃ[˝”X →],[: baf IR , ),( bac ∈ -ÂTˆ a‹ôˆTˆ* 

]„X EıÃ[˝”X ),(),(: baqpg →
 
A[˝e ),(0 qpx ∈ . 

^◊V )(
0

xgxx
Lim
→ -AÃ[˝ %◊ÿôˆ±ºˆ UÁ„Eı A[˝e a›]Á◊ªRÙO  

c c˜Ã^, ÂVFÁX Â^ )())((
0

cfxgfxx
Lim =→ . 3 

 (G) ]„X EıÃ[˝”X ∈= xS { IR }03103: 2 <+− xx

A[˝e ∈= xT { IR
 

}0cos: ≠x . ÂVFÁX Â^ S C T 

=\ˆ„Ã^c˜O ]«N˛ ÂaªRÙO* 2 + 2 

3* (Eı) ]„X EıÃ[˝”X { }nn xf )(
 
ÂaªRÙO ⊂(S

 
IR )-A f

 

%◊\ˆ]«„F a]\ˆÁ„[˝ %◊\ˆaÁÃ[˝› A[˝e Y“◊Tˆ nf  
ÂaªRÙO S-A 

a›]Á[˝à˘* Y“]ÁS EıÃ[˝”X Â^ f , S-A a›]Á[˝à˘ c˜„[˝* 3 
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 (F) ÂVFÁX Â^
 

...
5
6

4
5

3
4

2
3 +⎟

⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛ −

 
Ê`“S›◊ªRÙO 

%◊\ˆaÁÃ[˝› ◊Eı‹ô«ˆ =N˛ [˝μ˘X›m◊_ [˝ÁV ◊V„Ã^ ◊V„_ Y“Áä 

Ê`“S›◊ªRÙO %YaÁÃ[˝›* 2 + 1 

 (G) ]„X EıÃ[˝”X ξ
 
%a›] ÂaªRÙO ⊂(S

 
IR )-AÃ[˝ a›]Á ◊[˝≥V«* 

ÂVFÁX Â^ S-AÃ[˝ ◊\ˆ~ ◊\ˆ~ YV ÂU„Eı G◊PˆTˆ A]X 

%X«y‘„]Ã[˝ %◊ÿôˆ±ºˆ %Á‰ªK˜ ^Á ξ
 
%◊\ˆ]«„F %◊\ˆaÁÃ[˝› 

c˜„[˝*˝   4 

4* (Eı) ]„X EıÃ[˝”X →],[: baf  IR %„Yl˘Eı◊ªRÙO [ a, b ]-ÂTˆ 

a›◊]Tˆ Â\ˆV^«N˛* ^◊V ],[],[ badc ⊆
 
c˜Ã^, Y“]ÁS 

EıÃ[˝”X Â^ f , [ c, d ]-ÂTˆ a›◊]Tˆ Â\ˆV^«N˛ c˜„[˝*˝ 3 

 (F) ]„X EıÃ[˝”X 

                   x,  ^◊V |||| xy <  c˜Ã̂  

                    –y, ^◊V |||| xy ≥  c˜Ã^ 

  f, ( 0, 0 ) ◊[˝≥V«„Tˆ %[˝Eı_X„^ÁGÓ ◊EıXÁ YÃ[˝›l˘Á 

EıÃ[˝”X* 3 

 (G) ]„X EıÃ[˝”X →Sf : IR Â^FÁ„X S, IR 2-AÃ[˝ ]«N˛ 

=Y„aªRÙO C Sba ∈),( . ]„X EıÃ[˝”X ( a, b ) ◊[˝≥V«„Tˆ 

xf -AÃ[˝ %◊ÿôˆ±ºˆ %Á‰ªK˜ A[˝e ( a, b ) ◊[˝≥V«Ã[˝ aÁ]›„YÓ 

yf  
a›]Á[˝à˘* Y“]ÁS EıÃ[˝”X Â^ f ,( a, b )-ÂTˆ a‹ôˆTˆ 

c˜„[˝* 4 

 ◊[˝\ˆÁG — Fı 

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

5* Â^ ÂEıÁX ÂaªRÙO ⊂(S
 
IR )-AÃ[˝ Ã[˝”à˘„EıÃ[˝ aep˚Á ◊VX* ÂVFÁX 

Â^, Ã[˝”à˘Eı S
 
AEı◊ªRÙO [˝à˘ ÂaªRÙO A[˝e S ,

 
S-AÃ[˝ W˝ÁÃ[˝Eı 

a[˝ÔÁ„Yl˘Á l«˘V–Tˆ] [˝à˘ ÂaªRÙO* 1 + 2 + 3 

6* ]„X EıÃ[˝”X ][)( xxf = . ÂVFÁX Â^ f, -AÃ[˝ ÂEıÁX 

◊[˝≥V«„Tˆc˜O a‹ôˆTˆ XÃ^ ◊Eı‹ô«ˆ IR \  -A f a‹ô̂Tˆ* 2 + 4  

7* ]„X EıÃ[˝”X nna }{
 
W˝XÁ±¡Eı YV◊[˝◊`rÙ y‘]‚—˜Áa]ÁX %X«y‘] 

A[˝e 0=∞→ nax
Lim . ÂVFÁX Â^ ∑ −−

n
n

n a1)1(
 
Ê`“S›◊ªRÙO 

%◊\ˆaÁÃ[˝› c˜„[˝* 0=∞→ nax
Lim

 
`Tˆ¤◊ªRÙO ◊Eı [˝ÁV ÂVCÃ^Á   

^ÁÃ^ ? [˝ÓÁFÓÁ EıÃ[˝”X* 5 + 1 

8* ÂVFÁX Â^ ∑
∞

=

−

0

2

n

xne
 

Ê`“S›◊ªRÙO 0>≥ ax -AÃ[˝ LXÓ 

a]%◊\ˆaÁÃ[˝›*  

9* ÂVCÃ^Á %Á‰ªK˜ Â^ f , [ a, b ]-ÂTˆ a›◊]Tˆ Â\ˆV^«N˛ A[˝e A]X 

W˝XÁ±¡Eı [˝Áÿôˆ[˝ aeFÓÁ λ -AÃ[˝ %◊ÿôˆ±ºˆ %Á‰ªK˜ Â^ aEı_ 

],[ bax ∈ -AÃ[˝ LXÓ λ≥|)(| xf
 
c˜Ã^* Y“]ÁS EıÃ[˝”X Â^ 

f
1 , [ a, b ]-ÂTˆ a›◊]Tˆ Â\ˆV^«N˛ c˜„[˝*  

f ( x, y ) = 
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10* ]„X EıÃ[˝”X ),( yxFV =  ◊•-%[˝Eı_X„^ÁGÓ %„Yl˘Eı A[˝e  

 )(
2

vv eeux −+= , )(
2

vv eeuy −−= . 

 ÂVFÁX Â^  uvvuuyyxx V
u

V
u

VVV 11
2

+−=− . 

◊[˝\ˆÁG — Gı 

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

11* ]„X EıÃ[˝”X 0)(1),( =+−+= −xyxy eelnxyyxf ,    

y-ÂEı x-AÃ[˝ %„Yl˘Eı ◊c˜„a„[˝ aep˚ÁTˆ Eı„Ã[˝* xf  C     

yf -AÃ[˝ %ÁEıÁ„Ã[˝ x
y

d
d -AÃ[˝ a…y [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ ÂVFÁX        

Â^ 
22

2 2

d

d

x

y

x

y
= .  

12* ^◊V 0)0( =f , 
21

1)(
x

xf
+

=′  c˜Ã^, a]ÁEı_X Yà˘◊Tˆ 

[˝Ó[˝c˜ÁÃ[˝ XÁ Eı„Ã[˝ ÂVFÁX Â^ ⎟
⎠
⎞

⎜
⎝
⎛

+
−

=−
xy
yxfyfxf

1
)()( , 

1−≠xy . 

13* ]„X EıÃ[˝”X ),0[ ∞=A  A[˝e ),1( nBn −=  Â^FÁ„X    

∈n . Â^Ï◊N˛EıTˆÁ Y“◊TˆY~ EıÃ[˝”X : U
∞

=1n
nB , A-AÃ[˝ 

%Á[˝Ã[˝S› ◊Eı‹ô«ˆ U
∞

=1n
nB -AÃ[˝ ÂEıÁX aa›] =Y„aªRÙO ÂXc˜O ^Á    

A-AÃ[˝ %Á[˝Ã[˝S› c˜„Tˆ YÁ„Ã[˝* 

14* xx
Lim sin∞→ -AÃ[˝ %◊ÿôˆ±ºˆ %Á‰ªK˜ ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X* 

15* ]„X EıÃ[˝”X A C B %`…XÓ, >W[˝Ô a›]Á[˝à˘, IR-AÃ[˝ =Y„aªRÙO*  

 ]„X EıÃ[˝”X },:{ ByAxyxC ∈∈+= . 

 ]„X EıÃ[˝”X 1MASup = , 2MBSup = .  

 ÂVFÁX Â^ 21 MMCSup += .  

16* IR-A Eı◊` %X«y‘„]Ã[˝ aep˚Á ◊VX* ]„X EıÃ[˝”X 

∑
=

=
n

k
n k

x
1

1 , aEı_ n-AÃ[˝ LXÓ* ÂVFÁX Â^ nnx }{

Eı◊` %X«y‘] XÃ^* 1 + 2 

17* ]„X EıÃ[˝”X )3(cos2)(
0

xxf n

n

n π= ∑
∞

=

− , ∈x  IR, ÂVFÁX 

Â^ )(xf
 
a[˝Ôy a‹ôˆTˆ* 

18* n

n
x

n∑
∞

=
⎟
⎠
⎞

⎜
⎝
⎛

1

1sin -AÃ[˝ %◊\ˆaÃ[˝S-%‹ôˆÃ[˝Á_ ◊XSÔÃ^ EıÃ[˝”X* 
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English Version 

Group – A 

  Answer any two questions. 10 × 2 = 20 

1. (a) Let the sequence nnx }{
 

be defined as 

follows : 

  11 =x
 
and 

n
nn x

xx 1
1 +=+ , for all 1≥n . 

Show that nnx }{
 
is bounded below, strictly 

increasing but not bounded above. 1 + 1 + 1 

(b) Let S be an infinite subset of IR. If x be an 

interior point of S, show that x is 

accumulation point of S. 3 

(c) Let →],[: baf IR be continuous in the 

closed and bounded interval [ a, b ]. Prove 

that f is bounded in [ a, b ]. 4 

2. (a) Show that 
n

n

n ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ + 11

 
is convergent. 3 

 (b) Let →],[: baf IR be continuous at 

),( bac ∈ . Let ),(),(: baqpg →
 

and 

),(0 qpx ∈ . If )(
0

xgxx
Lim
→  

exists and is 

equal to c, show that )())((
0

cfxgfxx
Lim =→ .  

   3 

 (c) Let ∈= xS { IR }03103: 2 <+− xx
 

and 

∈= xT { IR
 

}0cos: ≠x . Show that S and T 

both are open sets. 2 + 2 

3. (a) Let { }nn xf )(
 
converge uniformly to f on 

⊂(S
 
IR ) and each nf  

is bounded on set S. 

Prove that f  is bounded on S. 3 

 (b) Show that the series 

...
5
6

4
5

3
4

2
3 +⎟

⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛ −

 
is convergent but 

the series obtained from above by removing 

the brackets is divergent. 2 + 1 

 (c) Let ξ
 

be an accumulation point of an 

infinite set ⊂(S
 
IR ). Show that there exists 

a sequence of distinct elements of S, which 

converges to ξ . 4 

4. (a) Let →],[: baf  IR be of bounded variation 

over [ a, b ] and ],[],[ badc ⊆ . Prove that    

f is of bounded variation in [ c, d ]. 3 

 (b) Let 
⎩
⎨
⎧

≥−
<= ||||,

||||,),( xyy
xyxyxf  

  Examine the differentiability of f at ( 0, 0 ).  

   3 
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 (c) Let →Sf : IR where S is open subset of 
   

IR 2 and Sba ∈),( . Let xf  exists at ( a, b ) 

and yf  
be bounded in a neighbourhood of 

the point ( a, b ). Prove that f is continuous 

at ( a, b ). 4 

Group – B 
  Answer any three questions. 6 × 3 = 18 

5. Define closure of any set ⊂(S
 
IR ). Show that the 

closure S
 
is a closed set and S

 
is the smallest 

closed set containing S. 1 + 2 + 3 

6. Let ][)( xxf = . Show that f is not continuous at 

any point of  but f is continuous on IR \  .  

  2 + 4  

7. Let nna }{
 

be positive-termed decreasing 

sequence and 0=∞→ nax
Lim . Show that the 

series ∑ −−
n

n
n a1)1(

 
is convergent. Can we drop 

the condition 0=∞→ nax
Lim

 
? Explain. 5 + 1 

8. Show that the series ∑
∞

=

−

0

2

n

xne
 

converges 

uniformly for 0>≥ ax . 

9. If f be of bounded variation over [ a, b ] and there 
exists positive real number λ

 
such that 

λ≥|)(| xf  for all  ],[ bax ∈ , prove that 
f
1

 
is 

also of bounded variation over [ a, b ].  
10. Let ),( yxFV =

 
be twice differentiable function 

and )(
2

vv eeux −+= , )(
2

vv eeuy −−= . Show that 

uvvuuyyxx V
u

V
u

VVV 11
2

+−=− . 

Group – C 
  Answer any four questions. 3 × 4 = 12 

11. Assume that 0)(1),( =+−+= −xyxy eelnxyyxf  
defines y as a function of x. Using the formula   

for x
y

d
d  in terms of xf  and yf , show that 

22

2 2

d

d

x

y

x

y
= . 

12. If 0)0( =f , 
21

1)(
x

xf
+

=′ , prove without     

using the method of integration that 

⎟
⎠
⎞

⎜
⎝
⎛

+
−

=−
xy
yxfyfxf

1
)()( , 1−≠xy . 

13. Let ),0[ ∞=A  and ),1( nBn −=  where ∈n . 

Justify : U
∞

=1n
nB  covers A but no finite sub-

collection of U
∞

=1n
nB  can cover A. 
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14. Examine whether xx
Lim sin∞→  exists or not. 

15. Let A and B be two non-void bounded           
above subsets of IR. Let },:{ ByAxyxC ∈∈+= . 

Let 1MASup = , 2MBSup = . Show that 

21 MMCSup += . 

16. Define a Cauchy sequence in IR. Let 

∑
=

=
n

k
n k

x
1

1  for all n. Show that nnx }{  is not a 

Cauchy sequence. 1 + 2 

17. If )3(cos2)(
0

xxf n

n

n π= ∑
∞

=

− , ∈x  IR, show that 

)(xf  is continuous everywhere. 

18. Find the interval of convergence of 

n

n
x

n∑
∞

=
⎟
⎠
⎞

⎜
⎝
⎛

1

1sin . 
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