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

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 

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) ÂVFÁX Â^ xxxx e <+<− )1(log
2

2
, 

0>∀x . 5 

ii) ÂVFÁX Â^ exx
lim x

=⎟
⎠
⎞⎜

⎝
⎛ +∞→

11 , ∈x IR. 5 

iii) ^◊V 9ayx xy =+  c˜Ã^, Tˆ„[˝ 
x
y

d
d -AÃ[˝ ]ÁX 

EıTˆ ? 5 

iv) ),( yxPS =  %„Yl˘„EıÃ[˝ θcosuex = , 

θsinuey =  c˜„_, ÂVFÁX Â^ 
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∂+⎟
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⎛
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⎝
⎛
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⎠
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⎝
⎛
∂
∂
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22

22
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y
S
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SyxS

u
S

θ
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   5 

(F) i) 02

22
2

22 =
∂

∂−
∂

∂

y
zy

x
zx  a]›EıÃ[˝S◊ªRÙO„Eı 

xyu = , 
y
xv =  A[˝e ),( vuWW =

Y“◊TˆÿöˆÁY„XÃ[˝ •ÁÃ[˝Á 
v
W

uvu
W

∂
∂=

∂∂
∂

2
12

 ÂTˆ 

Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ EıÃ[˝”X* 5 

ii) Lagrange-AÃ[˝ ]W˝Ó]]ÁX =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ 

Eı„Ã[˝ Y“]ÁS EıÃ[˝”X* 5 

iii) Y“]ÁX EıÃ[˝”X Â^ ^◊V ÂEıÁX %„Yl˘Eı )(xf ,    

x = c ◊[˝≥V«„Tˆ a‹ôˆTˆ c˜Ã^ A[˝e 0)( ≠cf  c˜Ã^ 

TˆÁc˜„_ AEı◊ªRÙO ◊X◊V¤rÙ 0>δ  A[˝e a]ÿôˆ 

),( δδ +−∈ ccx -AÃ[˝ LXÓ )(xf  C    

)(cf -AÃ[˝ AEıc˜O ◊ªJÙc˜‘ c˜„[˝* 5 

iv) Raabe's test-AÃ[˝ aÁc˜Á„^Ó 

...
7.6.4.2

5.3.1
5.4.2

3.1
3.2

11 ++++  Ê`“S›Ã[˝ 

%◊\ˆaÁ◊Ã[˝±ºˆ ^ÁªJÙÁc˜O EıÃ[˝”X* 5 
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2* "Eı' %U[˝Á "F' Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 20 × 1 = 20 

(Eı) i) ◊X◊V¤rÙ a]ÁEı„_Ã[˝ aep˚Á ÂU„Eı ∫
6

4

dxx -AÃ[˝ 

]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5 

ii) ÂVFÁX Â^ ⎟
⎠
⎞⎜

⎝
⎛=∫ 2
1log

2
dsinlog

2/

0

π
πxx . 5 

iii) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ ∫
−

2log

0

1

1

d}d{ xyyexy . 5 

iv) 3/23/23/2 ayx =+  [˝y‘◊ªRÙO •ÁÃ[˝Á x-

%„l˘Ã[˝ ªJÙÁÃ[˝◊V„Eı %Á[˝◊Tˆ¤Tˆ HX [˝ÿô«ˆÃ[˝ %ÁÃ^TˆX 

◊XSÔÃ^ EıÃ[˝”X* 5 

(F) i) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫
∞

++0
2222 ))((

d
bxax

x . 5 

ii) ∫= xxI n
n dsec  _H«EıÃ[˝S Eı„Ã[˝ 7I  ◊XSÔÃ^ 

EıÃ[˝”X* 5 

iii) )cos1( θ+= ar  [˝y‘◊ªRÙOÃ[˝ Y◊Ã[˝a›]Á ◊XSÔÃ^ 

EıÃ[˝”X* 5 

iv) a]ÁEı_X EıÃ[˝”X : x
xx
xx d

cos3sin4
cos4sin3∫ +

+ . 5 

◊[˝\ˆÁG – F (Y…SÔ]ÁX : 36) 

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

(Eı) i) )cos10(cos 1 xy −=  c˜„_ ÂVFÁX Â^  

021)1( 1112
2 =−− xyyx . 6 

ii) Taylor's theorem ◊ªRÙO n-aeFÓEı Y„VÃ[˝ Y„Ã[˝ 

Lagrange %[˝„`b◊ªRÙO ◊[˝[˝ Tˆ Eı„Ã[˝ Y“]ÁS 

EıÃ[˝”X* 6 

(F) i) Â^ ÂEıÁ„XÁ AEı◊ªRÙO XÁ◊\ˆÃ[˝ aÁ„Y„l˘ 

1
2

2

2

2
=+

b

y

a
x =Y[˝ „w¯Ã[˝ YÁV-a]›EıÃ[˝S ◊XSÔÃ^ 

EıÃ[˝”X* 6 

ii) Fermat's theorem ◊ªRÙO ◊[˝[˝ Tˆ Eı„Ã[˝ Y“]ÁS 

EıÃ[˝”X* AÃ[˝ ◊[˝YÃ[˝›Tˆ◊ªRÙO aTˆÓ ◊EıXÁ ^ÁªJÙÁc˜O 

EıÃ[˝”X*  4 + 2 

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

(Eı) i) a]ÁW˝ÁX EıÃ[˝”X : 

xyxyyx d)32(d)32( −+=−+ . 6 

ii) ∫
∞

a

xxf d)( ◊Eı `„Tˆ¤ %◊\ˆaÁÃ[˝› C ªJÙÃ[˝] 

%◊\ˆaÁÃ[˝› c˜„[˝ ? AFÁX ÂU„Eı ÂVFÁX Â^ 

x
x

x dsin

0
∫
∞

%◊\ˆaÁÃ[˝›* 6 
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(F) i) a]ÁW˝ÁX EıÃ[˝”X :

)d7d5()dd2(33 yxxyyxxyyx +=+ . 6 

ii) a]ÁEı_X EıÃ[˝”X : xxx d)cottan(∫ + .6 

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

(Eı) i)  pyx =+ c˜„_ nmyx -AÃ[˝ ªJÙÃ[˝] ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X ( m, n, p > 0 ) * AÃ[˝ ÂU„Eı ÂVFÁX Â^  

  
nm

nm
nm
nbmaba

+
⎟
⎠
⎞⎜

⎝
⎛

+
+< , 0)(, >≠ aba .  

   6 

ii) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : yxxay
R

dd222∫∫ −

^FX }:),({: 222 ayxyxR ≤+ . 6 

(F) i) Y“U] YÁ„V x = 0, x + y = 3, xy 42 = •ÁÃ[˝Á 

%Á[˝à˘ Âl˘y R-AÃ[˝ =YÃ[˝   

∫∫ +

R

yxyx dd)2( -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

ii) a]HÁTˆ› %„Yl˘Eı-AÃ[˝ Âl˘‰y Euler-AÃ[˝ 

◊[˝YÃ[˝›Tˆ =YYÁVÓ ◊[˝[˝ Tˆ Eı„Ã[˝ Y“]ÁS EıÃ[˝”X* 6 

◊[˝\ˆÁG – G (Y…SÔ]ÁX : 24) 

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

i) ÂVFÁX Â^
n

n
n ⎭
⎬
⎫

⎩
⎨
⎧ −++−+− − 1)1(...

4
1

3
1

2
11 1 AEı◊ªRÙO 

Cauchy y‘]* 

ii) ...
9
4

7
3

5
2

3
1 222

+⎟
⎠
⎞⎜

⎝
⎛+⎟

⎠
⎞⎜

⎝
⎛+⎟

⎠
⎞⎜

⎝
⎛+  Ê`“S›◊ªRÙOÃ[˝ 

%◊\ˆaÁ◊Ã[˝TˆÁ ^ÁªJÙÁc˜O EıÃ[˝”X* 

iii) 7  aeFÓÁ◊ªRÙO ]…_V ◊EıXÁ ^ÁªJÙÁc˜O EıÃ[˝”X* 
iv) }4,3,2,1{=A , }10,9,...,3,2,1{=B , 

}9,7,5,3,2{=C , D = IR A[˝e f : A → B ^Á„Tˆ 

12)( += xxf , Ax ∈∀ ; g : C → D ^Á„Tˆ 
2)( xxg = , Cx ∈∀ ; h : A → D  c˜„_ )(Ah  

◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X ))(()( xfgxh = . 

v) 
x

xx
x

Lt
2

3

sin
coscos

0
−

→ -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

vi) 017501 ⋅=°  ÂÃ[˝◊QˆÃ^ÁX C 0002901 ⋅=′  ÂÃ[˝◊QˆÃ^ÁX 
c˜„_ 8545tan ′° -AÃ[˝ %Áa~ ]ÁX ◊TˆX V`◊]„Eı ◊XSÔÃ^ 

EıÃ[˝”X* 

vii) )sin( θθ += ax , )cos1( θ−= ay  [˝„y‘Ã[˝  

0=θ ◊[˝≥V«„Tˆ [˝y‘TˆÁ ◊XSÔÃ^ EıÃ[˝”X* 

viii) a
x

bey =  [˝„y‘Ã[˝ =Y&`ÔEı-AÃ[˝ ÈVHÔÓ C                

=Y-%◊\ˆ_„∂ëˆÃ[˝ ÈVHÔÓ ( 0, b ) ◊[˝≥V«„Tˆ ◊XSÔÃ^ EıÃ[˝”X* 
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7* Â^-ÂEıÁ„XÁ ªV«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 3 × 2 = 6 

i) ÂVFÁX Â^ 

θθθ
π

dcossin),(
2
1

2/

0

1212∫ −−= nmnmB . 

ii) ∫
∞

∞− ++ 52
d

2 xx
x -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

iii) bxay += log -AÃ[˝ %[˝Eı_ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 

iv) a]ÁEı_X EıÃ[˝”X : ∫ ++ xx
x

sin2cos2
d . 

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

i) a]ÁW˝ÁX EıÃ[˝”X : 

0d)(d)12( 2 =−++− yyxxxyxy . 

ii) a]ÁW˝ÁX EıÃ[˝”X :  xyD 4sin)4( 2 =+ , x
D

d
d≡ . 

iii) a]ÁW˝ÁX EıÃ[˝”X :  0122 =+− pxp , 
x
y

p
d
d

≡ . 

iv) gxyx 222 =+  (g Y“ªJÙ_) [˝ w¯ ÂGÁúˆ›Ã[˝ _∂ëˆ Y“„l˘Y 

◊XSÔÃ^ EıÃ[˝”X* 
 
 
 
 
 
 
 
 
 

( English Version ) 
Group – A ( Marks : 40 ) 

1.  Answer (a) or (b) :  20 × 1 = 20 

a) i) Show that xxxx e <+<− )1(log
2

2
, 

0>∀x . 5 

ii) Show that e
xx

lim x
=⎟

⎠
⎞⎜

⎝
⎛ +∞→

11 , ∈x IR.  

  5 

iii) If 9ayx xy =+ , then find 
x
y

d
d . 5 

iv) If ),( yxPS =  where θcosuex = , 

θsinuey = , then show that  
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∂+⎟
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∂+⎟

⎠
⎞⎜

⎝
⎛
∂
∂
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   5 

b) i) Convert 02

22
2

22 =
∂

∂−
∂

∂

y
zy

x
zx  into 

v
W

uvu
W

∂
∂=

∂∂
∂

2
12

 by substituting 

xyu = , 
y
xv =  and ),( vuWW = . 5 

ii) State and prove the Lagrange's Mean 
Value theorem. 5 

iii) If a function )(xf  is continuous at      
x = c and 0)( ≠cf , then prove that for 
a fixed 0>δ  and ),( δδ +−∈∀ ccx , 

)(xf  and )(cf  have the same sign. 5 
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iv) Test the convergency, by Raabe's test, 

of series ...
7.6.4.2

5.3.1
5.4.2

3.1
3.2

11 ++++ .  

  5 

2.  Answer (a) or (b) :  20 × 1 = 20 
a) i) From the definition of definite 

integral, find ∫
6

4

dxx . 5 

ii) Show that ⎟
⎠
⎞⎜

⎝
⎛=∫ 2
1log

2
dsinlog

2/

0

π
πxx .5 

iii) Evaluate : ∫ ∫
−

2log

0

1

1

d}d{ xyyexy . 5 

iv) Find the volume of solid by revolution 

of the curve 3/23/23/2 ayx =+  
about x-axis. 5 

b) i) Evaluate : ∫
∞

++0
2222 ))((

d
bxax

x . 5 

ii) Find 7I  by reduction formula of 

∫= xxI n
n dsec . 5 

iii) For the curve )cos1( θ+= ar , find its 
perimeter. 5 

iv) Evaluate : x
xx
xx d

cos3sin4
cos4sin3∫ +

+ . 5 

Group – B ( Marks : 36 ) 

3.  Answer (a) or (b) :  12 × 1 = 12 

a) i) If )cos10(cos 1 xy −= , then show that 

021)1( 1112
2 =−− xyyx . 6 

ii) State and prove the Taylor's theorem 
with Lagrange's form of remainder 
after n terms. 6 

b) i) Find pedal equation of the conic 

1
2

2

2

2
=+

b

y

a
x  w.r.t. any focus. 6 

ii) State and prove Fermat's theorem. Is 
the converse of the theorem true ? 
Justify. 4 + 2 

4.  Answer (a) or (b) :  12 × 1 = 12 

a) i) Solve : xyxyyx d)32(d)32( −+=−+ .6 

ii) For what conditions, ∫
∞

a

xxf d)(  to be 

convergent and absolutely   
convergent ? Hence show that 

x
x

x dsin

0
∫
∞

 is convergent. 6 

b) i) Solve : 
)d7d5()dd2(33 yxxyyxxyyx +=+ . 6 

ii) Evaluate : xxx d)cottan(∫ + .
 

6 
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5.  Answer (a) or (b) :  12 × 1 = 12 
a) i) If pyx =+  then find the extreme 

value of nmyx , ( m, n, p > 0 ). Hence 

show that 
nm

nm
nm
nbmaba

+
⎟
⎠
⎞⎜

⎝
⎛

+
+< , 

0)(, >≠ aba . 6 

ii) Evaluate : yxxay
R

dd222∫∫ − , where 

}:),({: 222 ayxyxR ≤+ . 6 

b) i) Evaluate : ∫∫ +

R

yxyx dd)2(  where R is 

the region on first quadrant enclosed 

by x = 0, x + y = 3, xy 42 = . 6 
ii) State and prove converse of Euler's 

theorem for homogeneous function. 6 
Group – C ( Marks : 24 ) 

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

i) Show that 
n

n
n ⎭
⎬
⎫

⎩
⎨
⎧ −++−+− − 1)1(...

4
1

3
1

2
11 1  

is a Cauchy sequence. 
ii) Test the convergence of 

...
9
4

7
3

5
2

3
1 222

+⎟
⎠
⎞⎜

⎝
⎛+⎟

⎠
⎞⎜

⎝
⎛+⎟

⎠
⎞⎜

⎝
⎛+ . 

iii) Test whether 7  is rational or not. 
iv) If }4,3,2,1{=A , }10,9,...,3,2,1{=B , 

}9,7,5,3,2{=C , D = IR  and f : A → B, such 
that 12)( += xxf , Ax ∈∀ ; g : C → D such 

that 2)( xxg = , Cx ∈∀ . If h : A → D, then 
find )(Ah  where ))(()( xfgxh = . 

v) Evaluate : 
x

xx
x

Lt
2

3

sin
coscos

0
−

→ . 

vi) If 017501 ⋅=°  rad. and 0002901 ⋅=′  rad. 
then find the approximate value ( up to       
3 decimal ) of 8545tan ′° . 

vii) Find the curvature of the conic 
)sin( θθ += ax , )cos1( θ−= ay  at 0=θ . 

viii) Find the length of sub-tangent and                

sub-normal to the conic a
x

bey =  at ( 0, b ) 
point. 

7.  Answer any two questions : 3 × 2 = 6 
i) Show that 

θθθ
π

dcossin),(
2
1

2/

0

1212∫ −−= nmnmB . 

ii) Evaluate : ∫
∞

∞− ++ 52
d

2 xx
x . 

iii) Find the differential equation of the conic 
bxay += log . 

iv) Integrate : ∫ ++ xx
x

sin2cos2
d . 

8.  Answer any two questions : 3 × 2 = 6 
i) Solve : 0d)(d)12( 2 =−++− yyxxxyxy . 

ii) Solve : xyD 4sin)4( 2 =+ , where x
D

d
d≡ . 

iii) Solve : 0122 =+− pxp , where 
x
y

p
d
d

≡ . 

iv) Find the orthogonal trajectory of the family 
of circles gxyx 222 =+ , g is a parameter. 

    


