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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 
 ( BDP Term End Examination ) 

 ◊Qˆ„a∂ëˆÃ[˝, 2017 C L«X, 2018 
( December-2017 & June-2018 ) 

ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary Course ) 

G◊STˆ ( Mathematics ) 
◊•Tˆ›Ã^ Yy ( 2nd Paper ) 

Mathematics-II : SMT-II 
a]Ã^  f ª◊TˆX H∞RÙOÁ (Time : 3 Hours)  

Y…SÔ]ÁX  f 100 (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-AÃ[˝ ]W˝Ó] ]ÁX =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ C 

Y“]ÁS EıÃ[˝”X* 2 + 3 

ii) ÂVFÁX Â^, 1sin2 <<
x

x
π

,^FX 
2

0 π<< x . 

  5 

iii) 2012333 +−−+ yxyx  %„Yl˘Eı◊ªRÙOÃ[˝ ◊ÿöˆÃ[˝ 

◊[˝≥V«m◊_ ◊XSÔÃ^ C TˆÁ„VÃ[˝ Ê`“S›◊[˝\ˆÁG EıÃ[˝”X*  

  2 + 3 

iv) a]YÃ[˝Á[˝ w¯ 2axy = -AÃ[˝ ]…_◊[˝≥V« O A[˝e P 

=Y◊Ã[˝◊ÿöˆTˆ ◊[˝≥V«, OP-ÂEı [˝ÓÁa Eı„Ã[˝ Â^ [˝ w¯ 

YÁCÃ^Á ^ÁÃ^ TˆÁÃ[˝ Y◊Ã[˝&`ÔEı ◊XSÔÃ^ EıÃ[˝”X* 5 

(F) i) r  [˝ÓÁaÁ„W˝ÔÃ[˝ ÂGÁ_„EıÃ[˝ ]„W˝Ó a„[˝ÔÁ¨JÙ %ÁÃ^TˆX 

^«N˛ _∂ëˆ `·«¯Ã[˝ =¨JÙTˆÁ ◊XSÔÃ^ EıÃ[˝”X* 5 

ii) 532)( 23 ++−= xxxxf  %„Yl˘Eı◊ªRÙO„Eı 

)2( −x -AÃ[˝ W˝XÁ±¡Eı Y…SÔ HÁTˆ Ê`“S› %X«aÁ„Ã[˝ 

◊[˝ÿô ˆTˆ EıÃ[˝”X* 5 

iii) ÂVFÁX Â^ },...222,22,2{

◊aE«ı„Ã^≥a◊ªRÙOÃ[˝ ]ÁX 2-AÃ[˝ %◊\ˆaÁÃ[˝› c˜„[˝* 5 

iv) Ê`“S›◊ªRÙOÃ[˝ %◊\ˆaÁ◊Ã[˝TˆÁ ^ÁªJÙÁc˜O EıÃ[˝”X, ^FX 
ba ≠ ,  

...
)3)(2)(1(
)3)(2)(1(

)2)(1(
)2)(1(

1
11 +

+++
+++

+
++
++

+
+
++

bbb
aaa

bb
aa

b
a

 
5 

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

(Eı) i) ^◊V aïˆ[˝ c˜Ã^ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, 

∫
2/

0

dsinlog
π

xx . 1 + 4 
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ii) ∫ −−
b

a

nm xxbax d)()( -ÂEı ◊[˝ªRÙOÁ %„Yl˘Eı 

Ã[˝÷„Y Y“EıÁ` EıÃ[˝”X* AFÁX ÂU„Eı 

xxx d)7()3(
7

3

34∫ −− -AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 3 + 2 

iii) ^◊V xxxI n
n dtan 1

1

0

−∫=  c˜Ã^, Tˆ„[˝ ÂVFÁX 

Â^ 
n

InIn nn
1

2
)1()1( 2 −=−++ −

π , 

∈> )2(n ù. 5 

iv) )cos1( θ+= ar -AÃ[˝ Y◊Ã[˝a›]Á ◊XSÔÃ^ EıÃ[˝”X* 

  5 

(F) i) θ3cosax = , θ3sinay =  [˝y‘◊ªRÙO x-%„l˘Ã[˝ 

ªJÙÁ◊Ã[˝◊V„Eı %Á[˝Tˆ¤„XÃ[˝ Zı„_ Â^ HX ÈTˆÃ[˝› c˜Ã^ 

TˆÁÃ[˝ [˝y‘Tˆ„_Ã[˝ Âl˘yZı_ C %ÁÃ^TˆX ◊XSÔÃ^ 

EıÃ[˝”X* 2  + 2  

ii) ]ÁX ◊XSÔÃ^ EıÃ[˝”X yx
yx
yx

R

dd∫∫ +
− , Â^FÁ„X 

}10,10{ ≤≤≤≤= yxR . 5 

iii) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ + x
x

7sin54
d . 5 

iv) ^◊V xxxI n
n dsin

2/

0
∫=

π

 c˜Ã^ Tˆ„[˝ ÂVFÁX Â^ 

1
2 2

)1(
−

− ⎟
⎠
⎞⎜

⎝
⎛=−+

n
nn nInnI π ,     

∈≥ )1(n ù * AFÁX ÂU„Eı 4I -AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 3 + 2 

◊[˝\ˆÁG – F (Y…SÔ]ÁX : 36) 

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

(Eı) i) ^◊V zRyQxP ddd ++ -ÂEı x, y, z-AÃ[˝ 

ÂEıÁX %„Yl˘Eı ◊V„Ã^ mS EıÃ[˝„_ ^UÁUÔ %[˝Eı_ 

c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ 

+⎟
⎠
⎞⎜

⎝
⎛

∂
∂−

∂
∂+⎟

⎠

⎞
⎜
⎝

⎛
∂
∂−

∂
∂

z
P

x
RQ

y
R

z
QP   

   0=⎟
⎠

⎞
⎜
⎝

⎛
∂
∂

−
∂
∂

x
Q

y
PR .  

   6 

 ii) ^◊V 1ρ  A[˝e 2ρ  ÂEıÁX %◊W˝[˝ w¯    

axy 42 = -AÃ[˝ XÁ◊\ˆ LÓÁ-Ã[˝ V«c˜O Y“Á‹ôˆ◊[˝≥V«Ã[˝ 

ªJÙy‘G◊Tˆ  [˝ÓÁaÁW˝Ô c˜Ã^ Tˆ„[˝ ÂVFÁX Â^ 
3/23/2

2
3/2

1 )2( −−− =+ aρρ . 6 
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(F) i) ◊\ˆ~ V«c˜O =YÁ„Ã^ nx 2 -AÃ[˝ n-Tˆ] %[˝Eı_ 

mSÁ·¯ ◊XSÔÃ^ Eı„Ã[˝ ÂVFÁX Â^   

 222

222

22

22

2

2

3.2.1

)2()1(

2.1

)1(

1
1

−−
+

−
++

nnnnnn   

!!
)!2(

...
nn
n

=+ . 

   6 

ii) x-AÃ[˝ HÁTˆ %X«aÁ„Ã[ )1(log xe + -AÃ[˝ %a›] 

Ê`“S›Ã[˝ ◊[˝ÿô ˆ◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* AFÁX ÂU„Eı 

2loge -AÃ[˝ ◊[˝ÿô ˆ◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 5 + 1 

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

(Eı) i) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : xx
x d

51
cos2

∫
− +

π

π

; 

  ∫
−

⎟
⎠
⎞⎜

⎝
⎛

+
−

2/1

2/1

d
1
1logcos xx

xx . 3 + 3 

ii) a]ÁW˝ÁX EıÃ[˝”X : 

 0d)532(d)523( =−++−+ yyxxyx . 6 

(F) i) 0)2( 222 =+++ ypyyxpx -ÂEı uy = , 

vxy =  Y“◊TˆÿöˆÁY„XÃ[˝ aÁc˜Á„^Ó Clairaut-AÃ[˝ 

%ÁEıÁ„Ã[˝ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ EıÃ[˝”X* AÃ[˝ ◊[˝◊`rÙ a]ÁW˝ÁX 

◊XSÔÃ^ EıÃ[˝”X* 4 + 2 

ii) Double Integration-AÃ[˝ aÁc˜Á„^Ó 

1
2

2

2

2
=+

b

y

a
x A[˝e A◊ªRÙOÃ[˝ aÁc˜Á^ÓEıÁÃ[˝› [˝ „w¯Ã[˝ 

]W˝Ó[˝Tˆfi %á˚„_Ã[˝ Âl˘yZı_ ◊XSÔÃ^ EıÃ[˝”X* 6 

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

(Eı) i) 22222 )()(2))(( yxyxyxyx −+−−+  

    0)(4)(2))((2 222 =−+−+++− yxyxyxyx   

  [˝„y‘Ã[˝ a]ÿôˆ %a›]YUm◊_ ◊XSÔÃ^ EıÃ[˝”X* 6 

 ii) 22 )( axxy +=  [˝„y‘Ã[˝ ^◊V ÂEıÁX double 

point UÁ„Eı TˆÁc˜„_ TˆÁ„VÃ[˝ %[˝ÿöˆÁX C Y“E ı◊Tˆ 

◊XSÔÃ^ EıÃ[˝”X* 6 

(F) i) c˜Ác˜O„YÁ-aÁc˜Ozı„Ã^Qˆ 1
3/23/2
=⎟

⎠
⎞

⎜
⎝
⎛

+⎟
⎠
⎞⎜

⎝
⎛

b
y

a
x -AÃ[˝ 

Âl˘yZı_ ◊XSÔÃ^ EıÃ[˝”X* 6 

ii) ^◊V ∫= x
x

x
I

n

m

nm d
cos

sin
,  c˜Ã^ TˆÁc˜„_ ÂVFÁX Â^ 

xn
xI n

m
nm 1

1
, cos)1(

sin
−

+

−
= 2,1

)2(
−−

+−
− nmIn

nm
, 

  ∈nm, ù. 

  6 
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◊[˝\ˆÁG – G (Y…SÔ]ÁX : 24) 

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

i) ^◊V )(11 22 yxayx −=−+−  c˜Ã^ Tˆ„[˝    

x
y

d
d ◊XSÔÃ^ EıÃ[˝”X* 

ii) 01sin =+− xx a]›EıÃ[˝„SÃ[˝ Eı› ÂEıÁX [˝›L %Á‰ªK˜ ? 

iii) a C b ◊XSÔÃ^ EıÃ[˝”X ^FX 

1
sin)cos1(

0 3 =
−+

→ x

xbxax
x
lim . 

iv) %◊\ˆaÁ◊Ã[˝TˆÁ ^ÁªJÙÁc˜O EıÃ[˝”X : 

 ...
4

4321
3

321
2

21
333

+++++++++  

v) ^◊V θcosrx = , θsinry =  c˜Ã^ Tˆ„[˝ ÂVFÁX Â^  

 
x

x

x
rr

x

∂
∂

≠
∂
∂

∂
∂

≠
∂
∂

θθ
1,1 . 

vi) ^◊V 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

+
= −

yx
yx

u
2/52/5

1tan  c˜Ã^ Tˆ„[˝ 

y
uy

x
ux

∂
∂+

∂
∂ -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

vii) θ2sinar =  C θ2cosar =  [˝y‘V«◊ªRÙOÃ[˝ ÊªK˜V◊[˝≥V«„Tˆ 

ÂEıÁS ◊XSÔÃ^ EıÃ[˝”X* 

viii) 
x
s

d
d -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X )cos1( θ−=ax , 

)sin( θθ += ay . 

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

i) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : xe
x
x

x
d

cos1
sin1 2

−
∫ +

− . 

ii) ∫ +
π

0

d|sincos| xxx -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

iii) x
x

xn
d

1

1

0

1
∫ −

−
-AÃ[˝ %◊\ˆaÁ◊Ã[˝TˆÁ YÃ[˝›l˘Á EıÃ[˝”X* 

iv) a] ÂEıÁS a+~ &Ác˜OÃ[˝Á_ αθ cotaer = -AÃ[˝ 1r  

C 2r  V…Ã[˝„EıÃ[˝ ]W˝Ó[˝Tˆfi ªJÙÁ„YÃ[˝ ÈVHÔÓ ◊XSÔÃ^ EıÃ[˝”X* 

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

i) a]ÁW˝ÁX EıÃ[˝”X : yy
x

y 2
2

2
sectan

d

d
= ,               

Â^FÁ„X 0
d
d

=
x
y  ^FX 0=y . 

ii) ÂEıÁX [˝„y‘Ã[˝ Â^-ÂEıÁX ◊[˝≥V«„Tˆ &`Ô„EıÃ[˝ X◊Tˆ 

)2( xy +  c˜„_ A[˝e A◊ªRÙO ]…_◊[˝≥V«GÁ]› c˜„_, [˝„y‘Ã[˝ 

a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 

iii) 
xeeyDD =++ )23( 2 -AÃ[˝ a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X, 

Â^FÁ„X 
x

D
d
d≡ . 

iv)  ^◊V xCy 1
3 =  A[˝e  2

22 Cayx =+ YÃ[˝&„Ã[˝Ã[˝ 

_∂ëˆY“Áa c˜Ã^ TˆÁc˜„_ a-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 
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( English Version ) 
 

Group – A ( Marks : 40 ) 
 

1.  Answer (a) or (b) :  20 × 1 = 20 
a) i) State and prove Cauchy's Mean Value 

Theorem. 2 + 3 

ii) Show that 1sin2 <<
x

x
π

 for 
2

0 π<< x .  

  5 

iii) Determine the stationary points of the 

function 2012333 +−−+ yxyx  and 
classify the points. 2 + 3 

iv) Find the envelope of the circles 
described upon OP as diameters, 
where O is the origin and P is a     
point on the rectangular hyperbola  

2axy = . 5 

b) i) Find altitude of the right cone of 
maximum volume that can be 
inscribed in a sphere of radius r. 5 

ii) Expand the polynomial 

532)( 23 ++−= xxxxf  in a series of 

positive integral powers of )2( −x . 5 

iii) Show that the sequence 

},...222,22,2{  converges            

to 2. 5 

iv) Examine the convergence of the 
series, for ba ≠ ,  

...
)3)(2)(1(
)3)(2)(1(

)2)(1(
)2)(1(

1
11 +

+++
+++

+
++
++

+
+
++

bbb
aaa

bb
aa

b
a

 5 

2.  Answer (a) or (b) :  20 × 1 = 20 

a) i) Evaluate, if possible ∫
2/

0

dsinlog
π

xx .  

   1 + 4 

ii) Express ∫ −−
b

a

nm xxbax d)()(  in terms 

of Beta function. Hence, evaluate 

xxx d)7()3(
7

3

34∫ −− . 3 + 2 

iii) Show that 

n
InIn nn

1
2

)1()1( 2 −=−++ −
π , where 

xxxI n
n dtan 1

1

0

−∫= , ∈> )2(n ù. 5 

iv) Find the length of the perimeter of the 
cardioid )cos1( θ+= ar . 5 

b) i) Find the surface and volume of the 

solid of revolution of θ3cosax = , 

θ3sinay =  about x-axis. 2 + 2 
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ii) Evaluate : yx
yx
yx

R

dd∫∫ +
−

, where 

}10,10{ ≤≤≤≤= yxR . 5 

iii) Evaluate : ∫ + x
x

7sin54
d . 5 

iv) Show that 
1

2 2
)1(

−

− ⎟
⎠
⎞⎜

⎝
⎛=−+

n
nn nInnI π ,  where  

xxxI n
n dsin

2/

0
∫=

π

, ∈≥ )1(n ù. Hence 

find 4I . 3 + 2 

Group – B ( Marks : 36 ) 
3.  Answer (a) or (b) :  12 × 1 = 12 

a) i) If zRyQxP ddd ++  can be made a 
perfect differential of some functions 
x, y, z on multiplying by a factor; 
prove that 

  +⎟
⎠
⎞⎜

⎝
⎛

∂
∂−

∂
∂+⎟

⎠

⎞
⎜
⎝

⎛
∂
∂−

∂
∂

z
P

x
RQ

y
R

z
QP   

0=⎟
⎠

⎞
⎜
⎝

⎛
∂
∂

−
∂
∂

x
Q

y
PR . 

   6 
ii) If 1ρ  and 2ρ  be the radii of curvature 

at the ends of any focal chord of the 

parabola axy 42 = , then show that 

3/23/2
2

3/2
1 )2( −−− =+ aρρ . 6 

b) i) By forming in two different ways, the 

nth derivatives of nx 2 ; show that 

222

222

22

22

2

2

3.2.1

)2()1(

2.1

)1(

1
1

−−
+

−
++

nnnnnn   

   
!!
)!2(

...
nn
n

=+ .  

   6 
ii) Expand )1(log xe +  in an infinite 

series in power of x. Hence find the 
expansion of 2loge . 5 + 1 

4.  Answer (a) or (b) :  12 × 1 = 12 

a) i) Evaluate: xx
x d

51
cos2

∫
− +

π

π

; 

∫
−

⎟
⎠
⎞⎜

⎝
⎛

+
−

2/1

2/1

d
1
1logcos x

x
xx . 3 + 3 

ii) Solve :  
 0d)532(d)523( =−++−+ yyxxyx . 6 

b) i) Reduce the differential equation 

0)2( 222 =+++ ypyyxpx  to its 
Clairaut's form by substitution uy = , 

vxy = . Find its singular solution. 
   4 + 2 

ii) Find, by double integration, the     
area of the region bounded by        

1
2

2

2

2
=+

b

y

a
x  and its auxiliary circle. 6 
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5.  Answer (a) or (b) :  12 × 1 = 12 
a) i) Find all the asymptotes of the curve  

    22222 )()(2))(( yxyxyxyx −+−−+  

    0)(4)(2))((2 222 =−+−+++− yxyxyxyx .  

   6 
ii) Find the position and nature of 

double point, if any, of the curve 
22 )( axxy += . 6 

b) i) Find the area of the hypo-cycloid 

1
3/23/2
=⎟

⎠

⎞
⎜
⎝

⎛
+⎟

⎠
⎞⎜

⎝
⎛

b
y

a
x . 6 

ii) If ∫= x
x
xI n

m
nm d

cos
sin

, , then show that 

xn
xI n

m
nm 1

1
, cos)1(

sin
−

+

−
= 2,1

)2(
−−

+−
− nmIn

nm
, 

  ∈nm, ù.  

  6 
Group – C ( Marks : 24 ) 

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

i) If )(11 22 yxayx −=−+− , find x
y

d
d

. 

ii) Does the equation 01sin =+− xx  have a 
root ? 

iii) Find a, b such that 

1
sin)cos1(

0 3
=

−+
→ x

xbxax
x
lim . 

iv) Test the convergence of the series 

 ...
4

4321
3

321
2

21
333

+++++++++  

v) If θcosrx = , θsinry = ; prove that 

x

x

x
rr

x

∂
∂

≠
∂
∂

∂
∂

≠
∂
∂

θθ
1,1 . 

vi) If 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−

+
= −

yx
yx

u
2/52/5

1tan  then find the 

value of y
uy

x
ux

∂
∂+

∂
∂ . 

vii) Find the angle of intersection of the curves 
θ2sinar =  and θ2cosar = . 

viii) Find 
x
s

d
d  for the curve )cos1( θ−= ax , 

)sin( θθ += ay . 

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

i) Evaluate xe
x
x

x
d

cos1
sin1 2

−
∫ +

− . 

ii) Evaluate ∫ +
π

0

d|sincos| xxx . 

iii) Examine the convergence of x
x

xn
d

1

1

0

1
∫ −

−
. 

iv) Find the length of the arc of the equi-

angular spiral αθ cotaer =  between the 
radii vectors 1r  and 2r . 
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8.  Answer any two questions : 3 × 2 = 6 

i) Solve yy
x

y 2
2

2
sectan

d

d
= , given that 0

d
d

=
x
y  

when 0=y . 
ii) Find the equation of the curve whose slope 

at any point is )2( xy +  and which passes 
through the origin. 

iii) Solve : 
xeeyDD =++ )23( 2 , where 

x
D

d
d≡ . 

iv) If xCy 1
3 =  and 2

22 Cayx =+  are 

orthogonal trajectories to each other, find 
the value of a. 

    


