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

◊•Tˆ›Ã^ Yy ( S-2 : SMT-II :  Mathematics-II ) 
Y…SÔ]ÁX  f 100 ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% 
Full Marks : 100 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  

(Y…SÔ]ÁX : 40) 

1* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 20 × 1 = 20 

(Eı) i) Y“Vw¯ %„Yl˘Eı◊ªRÙOÃ[˝ x = 0 ◊[˝≥V«„Tˆ a‹ôˆTˆÁ 

YÃ[˝›l˘Á EıÃ[˝”X :  5 

              0,1sin ≠x
x

x  

               0,0 =x  

ii) ÂVFÁX Â^ 1
1

=∞→
nnn

lim , ∈∀ n IN, Â^FÁ„X 

IN AEı◊ªRÙO ÿëˆÁ\ˆÁ◊[˝Eı aeFÓÁÃ[˝ ÂaªRÙO* 4 

iii) a]ÁW˝ÁX EıÃ[˝”X : ][}{4 xxx += , Â^FÁ„X 

}{ x  A[˝e ][ x  ^UÁy‘„] x-AÃ[˝ \ˆG¬Áe` 

(fractional part) A[˝e Y…SÔ %e` (integral 

part) ÂEı a…◊ªJÙTˆ Eı„Ã[˝* 4 

iv) ⎟
⎠
⎞

⎜
⎝
⎛

+
−

=
1
1log

x
xxy  c˜„_ ÂVFÁX Â^ 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+

+
−

−

−
−−= nn

n
n x

nx
x

nxny
)1()1(

!)2()1( . 6 

v) π  C 
7
22 -AÃ[˝ ÂEıÁXÀ◊ªRÙO %]…_V C ÂEıX ? 1 

(F) i) ^◊V  

                 
4

0,sin2 π
≤≤+ xxax  

              
24

,cot2 π
≤≤

π
+ xbxx  

               π≤≤
π

− xxbxa
2

,sin2cos   

  %‹ôˆÃ[˝Á_ π≤≤ x0 -AÃ[˝ aEı_ ]Á„XÃ[˝ LXÓ 

a‹ôˆTˆ c˜Ã^, TˆÁc˜„_ a C b-AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 6 

f ( x ) = 

f ( x ) =  
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ii) Ê`“S›m◊_Ã[˝ %◊\ˆaÁ◊Ã[˝±ºˆ YÃ[˝›l˘Á EıÃ[˝”X : 

x) ...)1(...
27
4

8
32 3

32 +
+

++++
n

xnxxx
n

 

y) ...
)2)(1(
)2)(1(

)1(
)1(

+
++
++

+
+
+

+
bbb
aaa

bb
aa

b
a   

  3 + 3 

iii) ^◊V }{},{},{ nnn zyx  ◊TˆX◊ªRÙO %◊\ˆaÁÃ[˝› 

%X«y‘] A[˝e ^◊V nnn zyx << , ∈∀n IN 

^Á„Tˆ nn zx
limlxx

lim
∞→==∞→ c˜Ã^, Tˆ„[˝ 

Y“]ÁS EıÃ[˝”X lyn
lim

n =∞→ . 4 

iv) ^◊V 
CBxx

MLxU
+−

+
=

22 , Â^FÁ„X                 

B, C, L, M ∈ IR, Tˆ„[˝ 234 ,, UUU -AÃ[˝ ]„W˝Ó 

a+EÔı ÿöˆÁYX EıÃ[˝”X, Â^FÁ„X r

r

r x
UU

d
d

= . 4 

2* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 20 × 1 = 20 

(Eı) i) ^◊V ∫= xxI n
n dcosec  c˜Ã^ TˆÁc˜„_ ÂVFÁX 

Â^ 2

2

1
2

)1(
cotcosec

−

−
⎟
⎠
⎞

⎜
⎝
⎛

−
−

+
−−

= n

n

n I
n
n

n
xxI , 

∈> )1(n IN A[˝e AFÁX ÂU„Eı 6I -AÃ[˝ ]ÁX 

◊XSÔÃ^ EıÃ[˝”X* 4 + 3 

ii) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫
π

+−0
2cos21

d
axa

x  5 

iii) axyx 222 =+ , axy =2  [˝„y‘Ã[˝ ]W˝Ó[˝Tˆfi 

%e„`Ã[˝ Âl˘yZı_ ◊XSÔÃ^ EıÃ[˝”X* 4 

iv) )( xf   ◊XSÔÃ^   EıÃ[˝”X   Â^FÁ„X 

x
x

x
xf

2tan21
tan

d
)(d

+
= , A[˝e  

2log2
2

+=⎟
⎠
⎞

⎜
⎝
⎛ πf . 4 

(F) i) a]ÁW˝ÁX EıÃ[˝”X : 

   )(sin pxyp −= , Â^FÁ„X .
d
d

x
yp =  4 

ii) ]ÁX ◊XSÔÃ^ EıÃ[˝”X :

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
++++∞→

n
n

nnn eeee
nn

lim
2642

...1 . 5 

iii) ∫ xx dtan -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5 

iv) yxyxa
E

dd4 222∫∫ −− -AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X ^FX E Âl˘y◊ªRÙO axyx 222 =+  [˝ „w¯Ã[˝ 

=Y◊Ã[˝\ˆÁG„Eı a…◊ªJÙTˆ Eı„Ã[˝* 6 
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◊[˝\ˆÁG – F  

(Y…SÔ]ÁX : 36) 

3* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 18 × 1 = 18 
(Eı) i) Rolle's theorem ◊[˝[˝ Tˆ C Y“]ÁS EıÃ[˝”X* 

`Tˆ¤m◊_ Y^ÔÁä (sufficient) XÁ %Á[˝◊`ÓEı 
(necessary) =VÁc˜Ã[˝Sac˜„^Á„G ^UÁUÔTˆÁ [˝ÓÁFÓÁ 
EıÃ[˝”X* 5 + 3 

ii) ^◊V mxy sin=  c˜Ã^, Tˆ„[˝ 

 

8

8

7

7

6

6
5

5

4

4

3

3
2

2

d
d

d
d

d
d

d
d

d
d

d
d

d
d

d
d

x
y

x
y

x
y

x
y

x
y

x
y

x
y

x
yy

 

 -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5 

iii) ^◊V )3(log 333 xyzzyxu −++=  c˜Ã^, 

ÂVFÁX Â^, 2)/(3 zyxuuu zzyyxx ++=++ . 

  5 

 (F) i) )cos1( θ−= ar -AÃ[˝ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô ),( θr

◊[˝≥V«„Tˆ r -AÃ[˝ a]ÁX«YÁ◊TˆEı ÂVFÁX* 6 

ii) ^◊V ),( 11 yx  ◊[˝≥V«„Tˆ &`ÔEı 333 ayx =+

Eı◊SEı„Eı Y«XÃ[˝ÁÃ^  ),( 22 yx ◊[˝≥V«„Tˆ ÊªK˜V Eı„Ã[˝ 

Tˆ„[˝ ÂVFÁX Â^ 1
1

2

1

2 −=+
y
y

x
x

. 6 

iii) Y“]ÁS EıÃ[˝”X Â^ [˝ „w¯Ã[˝ ]„W˝Ó %◊·¯Tˆ [˝ c˜w¯] 

Âl˘yZı_ ◊[˝◊`rÙ %ÁÃ^Tˆ„l˘y◊ªRÙO AEı◊ªRÙO [˝GÔ„l˘y* 

  6 

4* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 18 × 1 = 18 

(Eı) i) )sin( θ+θ= ax , )cos1( θ+= ay  [˝„y‘Ã[˝ 

AEı◊ªRÙO %Á‰ªJÙ¤Ã[˝ \…ˆ◊]Ã[˝ ªJÙÁ◊Ã[˝◊V„Eı %Á[˝Tˆ¤„XÃ[˝ Zı„_ 

=dY~ H„XÃ[˝ %ÁÃ^TˆX ◊XSÔÃ^ EıÃ[˝”X* 6 

ii) 222 cyx =+  Ac˜O a]„Eı◊≥V–Eı [˝ w¯„GÁúˆ›Ã[˝˝ 

a„Ü 45° ÂEıÁ„S ÊªK˜VEıÁÃ[˝› Y“„l˘Y YU„GÁúˆ› 

◊XSÔÃ^ EıÃ[˝”X* 6 

iii) a]ÁW˝ÁX EıÃ[˝”X :

xy
x
yax

x
yax =++−+ 6

d
d)(4

d
d)( 2

2
2

 
6 

 (F) i) ^◊V ⎟
⎠
⎞

⎜
⎝
⎛ψ=

x
yxyyxu ),(  c˜Ã^, Tˆ„[˝ 

2

2
2

2

2

2
2 2

y
uy

yx
uxy

x
ux

∂

∂
+

∂∂
∂

+
∂

∂ -AÃ[˝ ]ÁX 

◊XSÔÃ^ EıÃ[˝”X* 5 
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ii) mx )1( + -AÃ[˝ ◊[˝ÿô ˆ◊Tˆ ◊XSÔÃ^ EıÃ[˝”X*
 

5 

iii) mxxy )1( 2++= -AÃ[˝ Âl˘‰y ÂVFÁX Â^ 

0)()12()1( 22
2

2 =−++++ + nnn ymnynxyx . 

AFÁX ÂU„Eı )0(ny -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

  5 + 3 

◊[˝\ˆÁG – G  

(Y…SÔ]ÁX : 24) 

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

i) Cauchy's root test -AÃ[˝ aÁc˜Á„^Ó 

...
9
4

7
3

5
2

3
1 432

+⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+ -AÃ[˝ %◊\ˆaÁ◊Ã[˝±ºˆ 

YÃ[˝›l˘Á EıÃ[˝”X*  3 

ii) ÂEıÁ◊`Ã[˝ aÁW˝ÁÃ[˝S a…y-AÃ[˝ aÁc˜Á„^Ó Y“]ÁS EıÃ[˝”X 

⎭
⎬
⎫

⎩
⎨
⎧ ++++

!
1...

!3
1

!2
11

n
 AEı◊ªRÙO %◊\ˆaÁÃ[˝› 

%X«y‘]*  3 

iii) ÂVFÁX Â^ ÂEıÁX ]…_V aeFÓÁÃ[˝ %◊ÿôˆ±ºˆ ÂXc˜O ^ÁÃ[˝ ◊≈yHÁTˆ 

c˜„[˝ 7.  3 

iv) ^◊V %X«y‘] }{ nx  , l %◊\ˆ]«„F %◊\ˆaÁÃ[˝› c˜Ã^, ÂVFÁX 

Â^ l
n

xxx
y n

n →
+++

=
...21  c˜„[˝ ^FX 

∞→n .  3 

v) θ= nar nn cos  c˜„_ ÂVFÁX Â^, 

0
d
d 12

2

2
2 =+ −nn nr

s
ra . 3 

vi) ÂVFÁX Â^ ayx =+ , a > 0 [˝y‘„Ã[˝FÁÃ^ ÿöˆÁXÁ·¯ 

%l˘•„Ã^ &`Ô„EıÃ[˝ •ÁÃ[˝Á ÊªK˜◊VTˆÁe` W˝–”[˝Eı* 3 

vii) 18 ÂEı A]X V«◊ªRÙO %e„` \ˆÁG EıÃ[˝”X ^Á„Tˆ AEı◊ªRÙO 

%e„`Ã[˝ [˝GÔ C %YÃ[˝ %e„`Ã[˝ ◊≈yHÁ„TˆÃ[˝ mSZı_ 

a„[˝ÔÁ¨JÙ c˜Ã^*  3 

viii) ÂEıÁXÀ ÂEıÁXÀ %‹ôˆÃ[˝Á„_ 1493)( 23 +−−= xxxxf

%„Yl˘Eı◊ªRÙO y‘][˝W˝Ô]ÁX [˝Á y‘]‚—˜Áa]ÁX c˜„[˝ ? 3 

6* Â^-ÂEıÁ„XÁ ªV«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 3 × 2 = 6 

i) x
ee

e
xx

x
d

322

2

∫ −+
-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 

ii) x
x

xx d
)1(

)1(

0
24

68

∫
∞

+

− -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 

iii) 3/23/23/2 ayx =+ -AÃ[˝ intrinsic a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X ^FX x = a ◊[˝≥V«◊ªRÙO ◊ÿöˆÃ[˝* 3 

iv) ÂVFÁX Â^

θ
θ−

=⎟
⎠
⎞

⎜
⎝
⎛ θ−

+
θ

+
θ

∞→
cos1)1(sin...2sinsin

n
n

nnn
lim

 

   
3 
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7* Â^-ÂEıÁ„XÁ ªV«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 3 × 2 = 6 

i) a]ÁW˝ÁX EıÃ[˝”X : 

0d)42(d)2( 434 =−+++ yxyxyxyy . 3 

ii) ÂVFÁX Â^ a [˝ÓÁaÁ„W˝ÔÃ[˝ aEı_ [˝ w¯Ã[˝Á◊LÃ[˝ %[˝Eı_ 

a]›EıÃ[˝S 
2

2

2
2

32

d
d

d
d1 ⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛+

x
ya

x
y . 3 

iii) a]ÁW˝ÁX EıÃ[˝”X : xy
x
y 2cos4

d
d

2

2
=+ . 3 

iv) a]ÁW˝ÁX EıÃ[˝”X : 322 pypxy += . 3
 

 
 

 

 

 

 

 

 

 

 

English Version 

Group – A  
( Marks : 40 ) 

1.  Answer either (a) or (b) : 20 × 1 = 20 

a) i) Test the continuity of the function  

              0,1sin ≠x
x

x  

              0,0 =x  

  at the point x = 0. 5 

ii) Show that 1
1

=∞→
nnn

lim , ∈∀ n IN,      

IN being the set of natural numbers. 4 

iii) Solve : ][}{4 xxx += , where }{ x  and 

][ x  are fractional part and integral 

part of x. 4 

iv) If ⎟
⎠
⎞

⎜
⎝
⎛

+
−

=
1
1log

x
xxy , then show that 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+

+
−

−

−
−−= nn

n
n x

nx
x

nxny
)1()1(

!)2()1( . 6 

v) Which one between π  and 
7
22  is 

irrational and why ? 1 

f ( x ) = 
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b) i) Find the values of a and b if  

                 
4

0,sin2 π
≤≤+ xxax  

              
24

,cot2 π
≤≤

π
+ xbxx  

               π≤≤
π

− xxbxa
2

,sin2cos   

  is continuous at every point in 
π≤≤ x0 . 6 

ii) Test the convergence of the following 
series : 

x) ...)1(...
27
4

8
32 3

32 +
+

++++
n

xnxxx
n

 

y) ...
)2)(1(
)2)(1(

)1(
)1(

+
++
++

+
+
+

+
bbb
aaa

bb
aa

b
a   

  3 + 3 

iii) If }{},{},{ nnn zyx  are three 

convergent sequences and if 

nnn zyx << , ∈∀n IN such that 

nn zx
limlxx

lim
∞→==∞→ , then prove 

that lyn
lim

n =∞→ . 4 

iv) If 
CBxx

MLxU
+−

+
=

22 , where                      

B, C, L, M  ∈ IR; then find the relation 

among 234 ,, UUU , where r

r

r x
UU

d
d

= . 4 

2.  Answer either (a) or (b) : 20 × 1 = 20 

a) i) If ∫= xxI n
n dcosec , then show that 

2

2

1
2

)1(
cotcosec

−

−
⎟
⎠
⎞

⎜
⎝
⎛

−
−

+
−−

= n

n

n I
n
n

n
xxI , 

∈> )1(n IN.  Hence find the value of 6I .  

   4 + 3 

ii) Evaluate : ∫
π

+−0
2cos21

d
axa

x  5 

iii) Find the area between the curves 

axyx 222 =+  and axy =2 . 4 

iv) Find )( xf , where 
x

x
x
xf

2tan21
tan

d
)(d

+
= , 

and  2log2
2

+=⎟
⎠
⎞

⎜
⎝
⎛ πf . 4 

b) i) Solve )(sin pxyp −= , where .
d
d

x
yp =  4 

ii) Evaluate : 

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
++++∞→

n
n

nnn eeee
nn

lim
2642

...1 . 5 

iii) Evaluate : ∫ xx dtan . 5 

iv) Evaluate yxyxa
E

dd4 222∫∫ −−  

where E indicates the upper part of 

the circle axyx 222 =+ . 6 

f ( x ) =  
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Group – B  

( Marks : 36 ) 

3.  Answer either (a) or (b) : 18 × 1 = 18 
a) i) State and prove Rolle's theorem.      

Are the conditions sufficient or   
necessary ? Justify with examples.  

   5 + 3 
ii) If mxy sin= , then find the value of 

 

8

8

7

7

6

6
5

5

4

4

3

3
2

2

d
d

d
d

d
d

d
d

d
d

d
d

d
d

d
d

x
y

x
y

x
y

x
y

x
y

x
y

x
y

x
yy

 

  5 

iii) If )3(log 333 xyzzyxu −++= , then 
show that 

2)/(3 zyxuuu zzyyxx ++=++ . 5 

b) i) Show that the radius of curvature at 
),( θr  to the curve )cos1( θ−= ar  is 

proportional to r . 6 

ii) If the tangent at ),( 11 yx  to the conic 

333 ayx =+  again meet it at ),( 22 yx  

then show that 1
1

2

1

2 −=+
y
y

x
x

. 6 

iii) Prove that maximum area of a 
rectangle inscribed in a circle is a 
square. 6 

4.  Answer either (a) or (b) : 18 × 1 = 18 

a) i) Find the volume of the surface of 
revolution of an arc of conic 

)sin( θ+θ= ax , )cos1( θ+= ay  about 
the base. 6 

ii) Find the 45° trajectory of the 

concentric circles 222 cyx =+ . 6 

iii) Solve : 

xy
x
yax

x
yax =++−+ 6

d
d)(4

d
d)( 2

2
2 .

 
6 

b) i) If ⎟
⎠
⎞

⎜
⎝
⎛ψ=
x
yxyyxu ),(  then find the 

value of 2

2
2

2

2

2
2 2

y
uy

yx
uxy

x
ux

∂

∂
+

∂∂
∂

+
∂

∂ . 5 

ii) Expand mx )1( + .
 

5 

iii) For mxxy )1( 2++= , show that 

0)()12()1( 22
2

2 =−++++ + nnn ymnynxyx . 

Hence find the value of )0(ny . 5 + 3 
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5.  Answer any four questions : 3 × 4 = 12 
i) Test the convergence of 

...
9
4

7
3

5
2

3
1 432

+⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+  by Cauchy's 

root test.  3 
ii) By Cauchy's general principle of 

convergence show that 

⎭
⎬
⎫

⎩
⎨
⎧ ++++

!
1...

!3
1

!2
11

n
 is a convergent 

sequence.  3 
iii) Show that there does not exist any rational 

number whose cube is 7. 3 
iv) If the sequence }{ nx  converses to l, show 

that l
n

xxx
y n

n →
+++

=
...21  as ∞→n . 3 

v) If θ= nar nn cos , then show that 

0
d
d 12

2

2
2 =+ −nn nr

s
ra . 3 

vi) Show that the tangent intercepts by the 

axes to the curve ayx =+ , a > 0, is 

constant.  3 
vii) Divide 18 into two parts such that the 

product of square of one part and cube of 
second part is maximum. 3 

viii) Find the intervals in which the function

1493)( 23 +−−= xxxxf  is monotonic 
increasing or decreasing. 3 

6.  Answer any two questions : 3 × 2 = 6 

i) Evaluate : x
ee

e
xx

x
d

322

2

∫ −+
. 3 

ii) Evaluate : x
x

xx d
)1(

)1(

0
24

68

∫
∞

+

− . 3 

iii) Find the intrinsic equation of the conic, 
3/23/23/2 ayx =+  , when the point x = a 

is fixed.  3 
iv) Show that 

θ
θ−

=⎟
⎠
⎞

⎜
⎝
⎛ θ−

+
θ

+
θ

∞→
cos1)1(sin...2sinsin

n
n

nnn
lim

 

   
3 

7.  Answer any two questions : 3 × 2 = 6 
i) Solve : 0d)42(d)2( 434 =−+++ yxyxyxyy . 
   3 
ii) Show that the differential equation of the 

family of circles of radius a is 
2

2

2
2

32

d
d

d
d1 ⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛+

x
ya

x
y . 3 

iii) Solve : xy
x
y 2cos4

d
d

2

2
=+ . 3 

iv) Solve : 322 pypxy += . 3 
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