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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

G◊STˆ ( Mathematics ) 
ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary-2 ) 

◊•Tˆ›Ã^ Yy ( S-2, SMT-II :  Mathematics-II ) 
a]Ã^  f ª◊TˆX H∞RÙOÁ Y…SÔ]ÁX  f 100 
Time : 3 Hours Full Marks : 100 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
( Weightage of Marks : 70% ) 

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) Cauchy sequence-AÃ[˝ aep˚Á ◊VX* ÂVFÁX 

Â^ 
nn ⎭
⎬
⎫

⎩
⎨
⎧

2
1 AEı◊ªRÙO Cauchy sequence  

∈k  IN-AÃ[˝ ÂEıÁX ]Á„XÃ[˝ LXÓ 

00010
7
1
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32 ⋅<−

−
+

n
n , kn >∀  c˜„[˝ ?  

   1 + 2 + 2 

ii) ⎟
⎠
⎞⎜

⎝
⎛

+
−=

1
1log

x
xxy  c˜„_ ÂVFÁX Â^ 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+
+−

−
−−−= nn

n
n x

nx
x

nxny
)1()1(

!)2()1( .  

  5 

iii) )1(log)( xxf e += -AÃ[˝ `Tˆ¤ÁW˝›X ◊[˝ÿô ˆ◊Tˆ 

◊XSÔÃ^ EıÃ[˝”X* 5 

iv) ÂEı≥V–-AÃ[˝ aÁ„Y„l˘ 12

2

2

2
=+

b
y

a
x =Y[˝ „w¯Ã[˝ 

YÁV-a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 5 

F) i) Cauchy-AÃ[˝ ]W˝Ó] ]ÁX Tˆ√º¯◊ªRÙO ◊[˝[˝ Tˆ C Y“]ÁS 

EıÃ[˝”X* 1 + 4 

ii) axy 42 = -AÃ[˝ ÂEıÁX XÁ◊\ ˆLÓÁ-Ã[˝ Y“Á‹ôˆ◊[˝≥V«„Tˆ 

[˝y‘TˆÁ [˝ÓÁaÁW˝Ô ^◊V 1ρ A[˝e 2ρ c˜Ã^ Tˆ„[˝ ÂVFÁX 

Â^ 3/23/2
2

3/2
1 )2( −−− =+ aρρ . 5 

iii) ^◊V yx
yxu
+

=
22

c˜Ã^ Tˆ„[˝ ÂVFÁX Â^˝  

u
y
uy

yx
uxy

x
ux 62 2

2
2

2

2

2
2 =

∂
∂+

∂∂
∂+

∂
∂ . 5 

iv) |2||1|||)( −+−+= xxxxf , 

),( ∞∞−∈x -AÃ[˝ a‹ôˆTˆÁ ◊XSÔÃ^ EıÃ[˝”X*˝   5 
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2* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 20 × 1 = 20 

Eı) i)  ÂVFÁX Â^ 

 =
+−∫

π

0
2cos21

d
axa

x  
⎪
⎪
⎩

⎪⎪
⎨

⎧

>
+−

<
−

1,
1

1,
1

2

2

a
a

a
a
π

π

 

   5 

ii) a]ÁW˝ÁX EıÃ[˝”X :

0)()( 223 =++++− yxxyyxyxpp , 

x
yp

d
d

= . 5 

iii) ψtancs =  [˝„y‘Ã[˝ a]›EıÃ[˝S◊ªRÙO EıÁ„Tˆ¤a›Ã^ 

a]›EıÃ[˝S 
c
xhcy cos= -A Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ EıÃ[˝”X, 

Â^FÁ„X, 0=ψ  ^FX 0=x , cy = . 5 

iv) axyxy 333 =+  [˝y‘ •ÁÃ[˝Á G◊PˆTˆ _«„YÃ[˝ 

Âl˘yZı_ ◊XSÔÃ^ EıÃ[˝”X* 5 

F) i) a]ÁEı_X ◊[˝VÓÁÃ[˝ Â]Ï◊_Eı =YYÁVÓª◊ªRÙO ◊[˝[˝ Tˆ C 

Y“]ÁS EıÃ[˝”X* 1 + 4 

ii) ∫= xexI axn
n d -AÃ[˝ _H«EıÃ[˝S Eı„Ã[˝ 

∫ xex xd23 -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 + 2 

iii) a]ÁW˝ÁX EıÃ[˝”X: xyxyx
y n 2sincos

d
d

=+ . 5 

iv) yxyxa
E

dd4 222∫∫ −− -AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X Â^FÁ„X E , 0222 =−+ axyx  [˝ „w¯Ã[˝ 

=Y◊Ã[˝\ˆÁG* 5 

◊[˝\ˆÁG – F (Y…SÔ]ÁX : 36) 

3* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 12 × 1 = 12 

Eı) i) %[˝Eı_„XÃ[˝ Y“U] X›◊Tˆ ÂU„Eı xx2 ,      

0>x -AÃ[˝ %[˝Eı_ mSÁ·¯ ◊XSÔÃ^ EıÃ[˝”X* 6 

ii) ^◊V zRyQxP ddd ++  ÂEı ÂEıÁX   

),,( zyx -AÃ[˝ %„Yl˘Eı ◊V„Ã^ mS EıÃ[˝„_ 

perfect differential c˜Ã^ Y“]ÁS EıÃ[˝”X Â^ 

0=⎟
⎠
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⎛
∂
∂

−
∂
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⎠
⎞⎜

⎝
⎛
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∂
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 6 

F) i) Ê`“S›m◊_Ã[˝ %◊\ˆaÁ◊Ã[˝TˆÁ ^ÁªJÙÁc˜O EıÃ[˝”X : 

(a) ...
6.4.2
5.3.1

4.2
3.1

2
11 +−+−  

(b) ∑
∞

2
log/1 n  3 + 3 

^FX 

^FX 
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ii) ^◊V 

    )(log)( 2222 yxyx ++  , ^FX 022 ≠+ yx  

          0,                  ^FX 022 =+ yx  

 c˜Ã^ Tˆ„[˝ ÂVFÁX Â^ )0,0()0,0( yxxy ff = . 6 

4* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 12 × 1 = 12 

Eı) i)   
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
++

+
+

+
+∞→ nn

n
n

n
nn

lim
8
1...

)2()1(
1

3

2

3

2
    

-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

ii) ^◊V ∫=
2/

0

dcos
π

xxU n
n  A[˝e 

∫=
2/

0

dsin
π

xxV n
n  c˜Ã^ Tˆ„[˝ ÂVFÁX Â^

nn VU =  A[˝e )2(1
2 ≥−= − nV

n
nU nn . 6 

F) i) Y“ªJÙ_ Â\ˆ„VÃ[˝ Yà˘◊Tˆ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ a]ÁW˝ÁX 

EıÃ[˝”X : 

  xeyDD x log)12( 2 −=++ ,
x

D
d
d≡ .  

   6 

ii) 32 )( xxay =− A[˝e A◊ªRÙOÃ[˝ %a›] Y„UÃ[˝ 

]W˝Ó[˝Tˆfi %e„`Ã[˝ Âl˘yZı_ ◊XSÔÃ^ EıÃ[˝”X*
 

6 

5* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 12 × 1 = 12 

Eı) i)      444),( 3322 −+++−= xyyxyxyxyxf

[˝„y‘Ã[˝ ªJÙÃ[˝] C %[˝] ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

ii) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

(x) xx d1
1

0

4∫ −  

(y) ∫
−

1

0
41

d

x

x  3 + 3 

F) i)    04)(2))(( 33222 =−−+−− yyxxyxyxx

[˝„y‘Ã[˝ ª%a›] YUa]…c˜ ◊XSÔÃ^ EıÃ[˝”X* 6 

ii) ]ÁX ◊XSÔÃ^ EıÃ[˝”X: ∫ +=
π

0

d)cos1(log xxI . 6 

◊[˝\ˆÁG – G (Y…SÔ]ÁX : 24) 

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

i) )(θfr =  [˝„y‘Ã[˝ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô ◊XSÔÃ^ EıÃ[˝”X*  

ii) yx 42 = , 8)4( 2 =+xy  [˝y‘•„Ã^Ã[˝ ]„W˝ÓEıÁÃ[˝ ÂEıÁS 

◊XSÔÃ^ EıÃ[˝”X* 

f ( x, y )= 
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iii) 
5/15/1

4/14/1

yx
yxu

+

+
=  c˜„_ 

yyxyxx uyuxyux 22 2 ++  -AÃ[˝ ]ÁX EıTˆ c˜„[˝ ? 

iv) 
2/1sin

0
x

x
x

x
lim

⎟
⎠
⎞⎜

⎝
⎛

→ -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

v) ÂVFÁX Â^ xx
x

x <+<
+

)1(log
1

, 0>x . 

vi) θθ 22222 sincos bap +=  c˜„_ ÂVFÁX Â^

3

22

2

2

d
d

p
bapp =+

θ
. 

vii) ÂVFÁX Â^ ayx =+   [˝„y‘Ã[˝ &`ÔEı 

%l˘•Ã^„Eı Â^ V…Ã[˝„±ºˆ ÊªK˜V Eı„Ã[˝ TˆÁ„VÃ[˝ Â^ÁGZı_ 

W˝–”[˝Eı*  

viii) nxxf =)( c˜„_ ÂVFÁX Â^

n
n

n
ffff

f 2
!

)1(
...

!3
)1(

!2
)1(

!1
)1(

)1( =++
′′′

+
′′

+
′

+ . 

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

i) ∫ ++ xx
x

sin2cos2
d -AÃ[˝ a]ÁEı_ EıÃ[˝”X* 

ii) ∫ ∫
−

+−
1

0

21

0

22 dd])1([
y

yxyx -AÃ[˝ ]ÁX EıTˆ ? 

iii) yx 42 = -AÃ[˝ `›bÔ◊[˝≥V« ÂU„Eı Â^ ◊[˝≥V«Ã[˝ ÂEıÁ◊ªRÙO  

2=x  Âac˜O ◊[˝≥V« Y^Ô‹ôˆ ªJÙÁ„YÃ[˝ ÈVHÔÓ ◊XSÔÃ^ EıÃ[˝”X*   

iv) ÂVFÁX Â^ !)1( nn =+ , ∈n IN. 

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

i) ªa]ÁW˝ÁX EıÃ[˝”X : 
xeeyDD =++ )23( 2 . 

ii) xcy 1
3 =  A[˝e 2

22 cbyx =+  YÃ[˝&Ã[˝ _∂ëˆ 

Y“„l˘Y YU„GÁúˆ› c˜„_ b-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, 

Â^FÁ„X      1c  , 2c  W˝–”[˝Eı* 

iii) a]ÁW˝ÁX EıÃ[˝”X : yx
x
yx 6

d
d

2

2
2 += . 

iv) ^◊V 0
d
d

2

2
=+ θ

θ g
t

l
, ª̂ FX αθ = , 0

d
d =

t
θ ,  0=t  

ªc˜„_ ÂVFÁX Â^ 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
= t

l
g

cosαθ . 
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( English Version ) 

Group – A ( Marks : 40 ) 

1.  Answer (a) or (b) :  20 × 1 = 20 

a) i) Define a Cauchy sequence. Show that 

nn ⎭
⎬
⎫

⎩
⎨
⎧

2
1 is a Cauchy sequence. Find 

∈k  IN for which 

00010
7
1

125
32 ⋅<−

−
+

n
n , kn >∀ . 

   1 + 2 + 2 

ii) If ⎟
⎠
⎞⎜

⎝
⎛

+
−=

1
1log

x
xxy  then show that 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+
+−

−
−−−= nn

n
n x

nx
x

nxny
)1()1(

!)2()1( .  

  5 

iii) Find the expansion of 
)1(log)( xxf e +=  with restriction. 5 

iv) Find the pedal equation of 

12

2

2

2
=+

b
y

a
x  w.r.t. the centre. 5 

b) i) State and prove Cauchy's mean value 
theorem. 1 + 4 

ii) If 21,ρρ  are the radii of curvatures at 

the ends of a focal chord to axy 42 =  
then show that 

3/23/2
2

3/2
1 )2( −−− =+ aρρ . 5 

iii) If 
yx

yx
u

+
=

22
 then prove that 

u
y
uy

yx
uxy

x
ux 62 2

2
2

2

2

2
2 =

∂
∂+

∂∂
∂+

∂
∂ . 5 

iv) Discuss the continuity of the    
function |2||1|||)( −+−+= xxxxf , 

),( ∞∞−∈x . 5 

2.  Answer (a) or (b) :  20 × 1 = 20 
a) i)  Show that  

  =
+−∫

π

0
2cos21

d
axa

x  
⎪
⎪
⎩

⎪⎪
⎨

⎧

>
+−

<
−

1if,
1

1if,
1

2

2

a
a

a
a
π

π

 

   5 

ii) Solve : 

0)()( 223 =++++− yxxyyxyxpp  

where 
x
y

p
d
d

= . 5 

iii) Convert ψtancs =  into its Cartesian 

equation 
c
xhcy cos=  when 0=ψ  at 

0=x , cy = . 5 
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iv) Find the area of the loop of the curve 

axyxy 333 =+ . 5 

b) i) State and prove the fundamental 
theorem of integral calculus. 1 + 4 

ii) Form the reduction formula of 

∫= xexI axn
n d . Hence find the value 

of ∫ xex xd23 . 3 + 2 

iii) Solve xyxy
x
y n 2sincos

d
d

=+ . 5 

iv) Evaluate yxyxa
E

dd4 222∫∫ −−

where E is the upper part of the circle 

0222 =−+ axyx . 5 

Group – B ( Marks : 36 ) 

3.  Answer (a) or (b) :  12 × 1 = 12 

a) i) From the first principle find the 

differential coefficient of xx2 , 0>x . 6 

ii) If zRyQxP ddd ++  becomes a 
perfect differential after multiplying by 
a function of ),,( zyx  then prove that  

0=⎟
⎠

⎞
⎜
⎝

⎛
∂
∂

−
∂
∂+⎟

⎠
⎞⎜

⎝
⎛

∂
∂−

∂
∂+⎟

⎠

⎞
⎜
⎝

⎛
∂
∂−

∂
∂

x
Q

y
PR

z
P

x
RQ

y
R

z
QP

 6 

b) i) Test the convergence of the series  

(a) ...
6.4.2
5.3.1

4.2
3.1

2
11 +−+−  

(b) ∑
∞

2
log/1 n  3 + 3 

ii) If  

    )(log)( 2222 yxyx ++  , when 022 ≠+ yx  

          0,                  when 022 =+ yx  

 then show that )0,0()0,0( yxxy ff = . 6 

4.  Answer (a) or (b) :  12 × 1 = 12 

a) i) Find the value of 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
++

+
+

+
+∞→ nn

n
n

n
nn

lim
8
1...

)2()1(
1

3

2

3

2

 6 

ii) If ∫=
2/

0

dcos
π

xxU n
n  and 

∫=
2/

0

dsin
π

xxV n
n  then show that 

nn VU =  and )2(1
2 ≥−= − nV

n
nU nn .  

  6 
b) i) Solve by variation of parameters 

method : 

  xeyDD x log)12( 2 −=++  where 

x
D

d
d≡ . 6 

f ( x, y )= 
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ii) Find the area between the curve 
32 )( xxay =−  and  its asymptote.

 
6 

5.  Answer (a) or (b) :  12 × 1 = 12 

a) i) Find the maximum, minimum values 
of the function 

444),( 3322 −+++−= xyyxyxyxyxf
 6 

ii) Evaluate : 

(x) xx d1
1

0

4∫ −  

(y) ∫
−

1

0
41

d

x

x  3 + 3 

b) i) Determine the asymptotes of the 
curve 

04)(2))(( 33222 =−−+−− yyxxyxyxx
 6 

ii) Evaluate : ∫ +=
π

0

d)cos1(log xxI . 6 

Group – C ( Marks : 24 ) 

6.  Answer any four questions : 3 × 4 = 12 

i) Determine the formula of radius of 
curvature to the curve )(θfr = . 

ii) Find the angle between the curves yx 42 = , 

8)4( 2 =+xy  at the pts of intersection. 

iii) If 
5/15/1

4/14/1

yx
yxu

+

+
=  then find the value of 

yyxyxx uyuxyux 22 2 ++ . 

iv) Find the value of 
2/1sin

0
x

x
x

x
lim

⎟
⎠
⎞⎜

⎝
⎛

→ . 

v) Show that xx
x

x <+<
+

)1(log
1

, 0>x . 

vi) If θθ 22222 sincos bap +=  then show that 

3

22

2

2

d
d

p
bapp =+

θ
. 

vii) Show that sum of the intercept parts to the 
axes of the tangent to the curve 

ayx =+  is constant. 

viii) If nxxf =)( , then show that 

n
n

n
ffff

f 2
!

)1(
...

!3
)1(

!2
)1(

!1
)1(

)1( =++
′′′

+
′′

+
′

+ . 

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

i) Integrate : ∫ ++ xx
x

sin2cos2
d . 

ii) Evaluate ∫ ∫
−

+−
1

0

21

0

22 dd])1([
y

yxyx . 
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iii) Find the length of the arc yx 42 =  from   
the vertex to the point whose ordinate is 

2=x . 

iv) If ∈n IN then show that !)1( nn =+ . 

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

i) Solve : 
xeeyDD =++ )23( 2 . 

ii) If xcy 1
3 =  and 2

22 cbyx =+  are 

orthogonal trajectory to each other then 
find the value of b, where 1c  and 2c  are 

constants. 

iii) Solve : yx
x
yx 6

d
d

2

2
2 += . 

iv) If 0
d
d

2

2
=+ θ

θ g
t

l
, when αθ = , 0

d
d =

t
θ ,  0=t  

then show that 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
= t

l
g

cosαθ . 

    


