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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) ^◊V ∈yx, IR A[˝e yx <  c˜Ã^ C W˝◊Ã[˝ x < r < y, Â^FÁ„X r AEı◊ªRÙO ]…_V Ã[˝Á◊` TˆÁc˜„_ IR-AÃ[˝ L.U.B. 

ÿëˆTˆf◊aà˘ Y“„Ã^ÁG Eı„Ã[˝ ÂVFÁX Â^ yx << α , Â^FÁ„X α  AEı◊ªRÙO %]…_V Ã[˝Á◊`* 3 
  Let ∈yx, IR and yx < . Assume that there exists rational r such that x < r < y. Using 

L.U.B. axiom of IR, show that there exists an irrational number yx << αα, . 

 b) ÂVFÁX Â^ %X«y‘] { }nnsin  %◊\ˆaÁÃ[˝› XÃ^* 3 

  Show that the sequence { }nnsin  is not convergent. 

 c) V«◊ªRÙO %X«y‘] nnx }{  A[˝e nny }{ YÃ[˝&„Ã[˝Ã[˝ a„Ü ◊X∂oˆ◊_◊FTˆ\ˆÁ„[˝ a+EÔı^«N˛ : 

  
21

nn
n

yx
x

+
=+ , 

nnn yxy
112

1
+=

+
, 0,0 11 >> yx .  

  ÂVFÁX Â^ V«◊ªRÙO %X«y‘„]Ã[˝c˜O a›]Á AEıc˜O* 4 
  The sequences nnx }{  and nny }{  are interrelated as follows : 

  
21

nn
n

yx
x

+
=+ , 

nnn yxy
112

1
+=

+
, 0,0 11 >> yx . 

  Show that both the sequences converge to same limit. 

2. a) ^◊V f : [ a, b ] → IR AEı◊ªRÙO AEıÁXüÃ^› %X«y‘] c˜Ã^ Tˆ„[˝ ÂVFÁX Â^ )],[( baBVf ∈ . 3 

  Let f : [ a, b ] → IR be monotone function, show that )],[( baBVf ∈ . 

 b) ^◊V f : S → IR, ⊂S IR A[˝e p AEı◊ªRÙO S-AÃ[˝ m¨K˜- ◊[˝≥V« c˜Ã^ A[˝e ∈=→ ()( lxfpx
lim IR ) c˜„_ 

ÂVFÁX Â^ 

  (i)  p ]«N˛ aÁ]›„YÓ ( deleted neighbourhood   of p ) f AEı◊ªRÙO [˝à˘ %„Yl˘Eı 

  (ii)  ^◊V l , ∈(k  IR ) %„Yl˘Á [˝QÕˆ c˜Ã^ TˆÁc˜„_ p-AÃ[˝ AEı◊ªRÙO ]«N˛ aÁ]›„YÓÃ[˝ LXÓ kxf >)(  c˜„[˝*  
    3 + 4 

  Let f : S → IR, ⊂S IR and p be an accumulation point of S. Let ∈=→ ()( lxfpx
lim IR ). 

Show that (i) f is bounded in same deleted neighbourhood    of p, (ii) if l be greater 
than some ∈(k  IR ), then there exists a deleted neighbourhood of p in which 

kxf >)( . 

3. a) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∑
∞

=
+→

2
)1(

sin
0

k
kk

kx
x

lim . 3 

  Evaluate ∑
∞

=
+→

2
)1(

sin
0

k
kk

kx
x

lim .  
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 b) AEı◊ªRÙO %X«y‘] nnx }{  ◊X∂oˆ◊_◊FTˆ\ˆÁ„[˝ IR-A aep˚ÁTˆ :  

  135642 ... xxxxxx ≤≤≤≤≤≤  

  A[˝e nny }{  aep˚ÁTˆ, nnn xxy 212 −= − , ∈∀n ù.  ÂVCÃ^Á %Á‰ªK˜ 0=∞→ nyn
lim ,  ÂVFÁX Â^ 

nnx }{ %◊\ˆaÁÃ[˝›* 3 

  The sequence nnx }{  in IR is defined as follows : 

  135642 ... xxxxxx ≤≤≤≤≤≤  

  and nny }{  is defined by nnn xxy 212 −= −  for all ∈n ù. Given that 0=∞→ nyn
lim , 

show that nnx }{  is convergent.  

 c) nnx }{ A[˝e nny }{ , IR-AÃ[˝ V«◊ªRÙO [˝à˘ %X«y‘] c˜„_ ÂVFÁX Â^, 

  (i) nnnn ysuplimxsuplimyxsuplim +≤+ )(   

  (ii) nnnn yinflimxinflimyxinflim +≥+ )( .  

    2 + 2 
   If nnx }{  and nny }{  are two bounded sequences in IR, show that  

  (i) nnnn ysuplimxsuplimyxsuplim +≤+ )(   

  (ii) nnnn yinflimxinflimyxinflim +≥+ )( .  

4. a) 2sin x  ◊Eı AEı◊ªRÙO IR-AÃ[˝ a«b] a‹ôˆTˆ %„Yl˘Eı ? ^«◊N˛ ◊VX* 3 

  Is 2sin x  uniformly continuous on IR ? Justify your answer. 

 b) ÂVFÁX Â^ ∑
∞

= +1
2

1

n
qp xnn

, 1>p , 0≥q ,  12 +> qp  Ê`“S›◊ªRÙO [ a, b ] ⊂(  IR ) %‹ôˆÃ[˝Á„_ a«b] 

%◊\ˆaÁÃ[˝›* 3 

  Show that the series ∑
∞

= +1
2

1

n
qp xnn

, 1>p , 0≥q , 12 +> qp  is uniformly 

convergent in [ a, b ] ⊂(  IR ). 

 c) ( 0, ∞  ) %‹ôˆÃ[˝Á„_ ∑
+n xn 3)(
1  Ê`“S›◊ªRÙO YV ◊[˝XÓÁa %X«^ÁÃ^› a]ÁEı_X„^ÁGÓ* ◊[˝[˝ ◊Tˆ◊ªRÙO ae„`ÁW˝X 

EıÃ[˝”X [˝Á ^«◊N˛ ◊VX*            4 

  Correct or justify : the series ∑
+n xn 3)(
1  can be integrated term-by-term from           

0 to ∞ . 
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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. ^◊V f : [ a, b ] → IR A[˝e a < c < b c˜Ã^, TˆÁc˜„_ Y“]ÁS EıÃ[˝”X : )()()( fVfVfV b
c

c
a

b
a += . 6 

 Let f : [ a, b ] → IR and a < c < b, with usual notations, show that )()()( fVfVfV b
c

c
a

b
a += . 

6. ∫ +
=

1

0
1

1d
n

xxn  a+EÔı◊ªRÙO ÂU„Eı ◊X‰∂oˆÁN˛ y‘]◊ªRÙOÃ[˝ a]◊rÙ ◊XSÔÃ^ EıÃ[˝”X : 

 ...
23

)1(
...

4
11

1
+

−
−

++−
+

n

n
.  6 

 Proceeding from the relationship ∫ +
=

1

0
1

1d
n

xxn , find the sum of the series 

...
23

)1(
...

4
11

1
+

−
−

++−
+

n

n
. 

   

7. ÂVFÁX Â^ 22 2 byhxyax ++ A[˝e 22 2 ByHxyAx ++ V«◊ªRÙO %„Yl˘Eı ◊X\ˆ¤Ã[˝`›_ XÃ^ ^Tˆl˘S XÁ 

B
b

H
h

A
a ==  c˜Ã^* 6 

 Show that 22 2 byhxyax ++  and 22 2 ByHxyAx ++  are independent unless 
B
b

H
h

A
a == .  

8. a) Y“]ÁS EıÃ[˝”X Â^ IR-AÃ[˝ ÂEıÁ„XÁ ]«N˛ =Y„a‰ªRÙOÃ[˝ aeEı_„XÃ[˝ ae„^ÁG ]«N˛* 3 

  Prove that the union of an arbitrary collection of open subsets of IR, is open.  

 b) YÃ[˝›l˘Á Eı„Ã[˝ [˝_«X Â^ ÂaªRÙO ∈= xS {  IR }03103| 2 >+− xx  ◊ªRÙO ]«N˛ ◊EıXÁ* 3 

  Examine whether the set ∈= xS {  IR }03103| 2 >+− xx  is open or not. 

9. a) Y“]ÁS EıÃ[˝”X Â^ V«◊ªRÙO ◊\ˆ~ HÁTˆ Ê`“S›Ã[˝ AEı◊ªRÙOc˜O a]◊rÙ %„Yl˘Eı AEıc˜O %‹ôˆÃ[˝Á„_ EıF„XÁc˜O UÁEıÁ aïˆ[˝ XÃ^*
 3 

  Prove that there cannot be two different power series having the same sum function 
in the same interval.  

 b) ( –2, 2 ) %‹ôˆÃ[˝Á„_ ∑
∞

=

−

1
2

n

nn x AEı◊ªRÙO a‹ôˆTˆ %„Yl˘Eı f ÂV„[˝* Ac˜O ◊[˝[˝ ◊Tˆ◊ªRÙO Y“]ÁS EıÃ[˝”X [˝Á Fâ¯X 

EıÃ[˝”X* 3 

  Prove or disprove : ∑
∞

=

−

1
2

n

nn x  represents a continuous function f on open interval         

( –2, 2 ). 
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10. ^◊V 
⎪⎩

⎪
⎨
⎧

=+
≠++=

0,0
0),log(),( 22

222222

yx
yxyxyxyxf  c˜Ã^, TˆÁc˜„_ ÂVFÁX Â^ ( 0, 0 ) ◊[˝≥V«„Tˆ f  

%‹ôˆÃ[˝Eı_X„^ÁGÓ* 6 

 Let 
⎪⎩

⎪
⎨
⎧

=+
≠++=

0,0
0),log(),( 22

222222

yx
yxyxyxyxf , Show that f is differentiable at ( 0, 0 ). 

  

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. ◊X„V¤≈◊`Tˆ ◊[˝≥V«Ã[˝ a◊~Eı‰ªRÙO %Y“TˆÓl˘ (implicit)  %„Yl˘„EıÃ[˝ %◊ÿôˆ±ºˆ C %XXÓTˆÁ YÃ[˝›l˘Á EıÃ[˝”X : 

 01652 22 =−+− xxyy , )321,1( − . 

 Examine for the existence and uniqueness of the implicit function near the point 
indicated : 

 01652 22 =−+− xxyy , )321,1( − . 

12. ]„X EıÃ[˝”X f : S → IR Â^FÁ„X S , IR 2-AÃ[˝ ]«N˛ =Y„aªRÙO* ^◊V Sba ∈),(  c˜Ã^ A[˝e (i) xf -AÃ[˝ ),( ba -ÂTˆ 

%◊ÿôˆ±ºˆ UÁ„Eı, (ii) yf  ^◊V ( a, b )-AÃ[˝ aÁ]›„YÓˆ [˝à˘ c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ f , ( a, b )-ÂTˆ a‹ôˆTˆ* 

 Let f : S → IR & S be open subset of IR 2. Let Sba ∈),(  and (i) ),( baf x  exists, (ii) yf  is 

bounded in neighbourhood of ( a, b ). Prove that  f is continuous at ( a, b ). 

13. ÂVCÃ^Á %Á‰ªK˜ ),( yxH , n y‘„]Ã[˝ a]HÁTˆ› [˝ßYV Ã[˝Á◊`, ^ÁÃ[˝ Y“U] HÁ„TˆÃ[˝ %Áe◊`Eı %‹ôˆÃ[˝Eı_L ◊[˝VÓ]ÁX 

A[˝e 2/22 )(),( nyxyxu −+= * ÂVFÁX Â^, 0=⎟
⎠

⎞
⎜
⎝

⎛
∂
∂

∂
∂+⎟

⎠
⎞

⎜
⎝
⎛

∂
∂

∂
∂

y
uH

yx
uH

x
. 

 Let ),( yxH  be homogeneous function of degree n, having continuous first order partial 

derivatives and 2/22 )(),( nyxyxu −+= . Show that 0=⎟
⎠

⎞
⎜
⎝

⎛
∂
∂

∂
∂+⎟

⎠
⎞

⎜
⎝
⎛

∂
∂

∂
∂

y
uH

yx
uH

x
. 

14. Y“]ÁX EıÃ[˝”X IR-AÃ[˝ Y“„TˆÓEı◊ªRÙO ◊X◊[˝QÕˆ (compact) ÂaªRÙO [˝à˘* AÃ[˝ ◊[˝YÃ[˝›Tˆ ◊[˝[˝ ◊Tˆ◊ªRÙO ◊Eı a◊TˆÓ ? ^«◊N˛ ◊V„Ã^ 

Â[˝ÁMıÁX* 2 + 1 

 Prove that every compact set in IR is bounded. Is the converse true ? Justify your answer. 

15. ∑
n

nxe
nx  Ê`“S›◊ªRÙOÃ[˝ %◊\ˆaÁ◊Ã[˝„±ºˆÃ[˝ %á˚_ ◊XSÔÃ^ EıÃ[˝”X* 

 Determine the domain of convergence of the series ∑
n

nxe
nx . 

16. Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO aa›] ÂaªRÙO C AEı◊ªRÙO GSXÁ„^ÁGÓ ÂaªRÙO-AÃ[˝ ae„^ÁLX GSXÁ„^ÁGÓ* 

 Prove that the union of a finite set and an enumerable set is enumerable. 
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17. ^◊V )1,0(=S  c˜Ã^, ÂVFÁX Â^ ∪
∞

=

⎟
⎠

⎞
⎜
⎝

⎛

1
1,1

p
p

 , S-AÃ[˝ AEı◊ªRÙO ]«N˛ %Á[˝Ã[˝S (open covering) ◊Eı‹ô«ˆ AÃ[˝ ÂEıÁ„XÁ          

sub-collection S-AÃ[˝ %Á[˝Ã[˝S c˜„[˝ XÁ* 

 Let )1,0(=S . Show that though the collection ∪
∞

=

⎟
⎠

⎞
⎜
⎝

⎛

1
1,1

p
p

 is an open covering of S but no 

sub-collection of it can cover S. 

18. ^◊V ⊂(S IR ) AEı◊ªRÙO %`…XÓ, [˝à˘, Ã[˝”à˘ ÂaªRÙO c˜Ã^ Y“]ÁS EıÃ[˝”X Ssup  A[˝e Sinf  a[˝a]Ã^ S-AÃ[˝ ]„W˝Ó 

%[˝ÿöˆÁX EıÃ[˝„[˝* 

 Let ⊂(S IR ) be a non-empty, closed, bounded set. Prove that Ssup  and Sinf  are always 
contained in S. 

  

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 : 
  



 QP Code : 20UA123EMT7 20 / 20 B.Sc.-AU-16131 

   

ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 


