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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 ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

◊•Tˆ›Ã^ Yy ( 2nd Paper : Integral Calculus and 
Differential Equations ) 

a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours Full Marks : 50 

( ]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 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* (Eı) ◊X◊V¤rÙ a]ÁEı„_Ã[˝ aep˚ÁÃ[˝ aÁc˜Á„^Ó ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

  ∫
1

0

d2 xx . 3 

 (F) a]ÁEı_ EıÃ[˝”X : ∫ + xx
x
secsin

d . 4 

 (G) ]ÁX ◊XSÔÃ^ EıÃ[˝”X :ı  
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2* (Eı) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

  i) xxx
xx dcosec1

cos 22

∫ −
−  

  ii) 10,
cos21
d

0
2 <<

+−∫ a
axa

x
π

. 3 + 4 

 (F) %◊\ˆaÁ◊Ã[˝±ºˆ YÃ[˝›l˘Á EıÃ[˝”X : xx
x

dsin
0
∫
π

.
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3* (Eı) GÁ]Á %„Yl˘„EıÃ[˝ aep˚Á ◊VX* ÂVFÁX Â^,  
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 (F) ^◊V ∫ += xaxI n
n d)( 22 , )0,1( ≠> an  c˜Ã^ 

Tˆ„[˝ ÂVFÁX Â^ 1

222
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axxI . 5 

4* (Eı) a]ÁW˝ÁX EıÃ[˝”X : xyx
yx tand

dcos2 =+ . 5 

 (F) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫∫ +
R

yxyx dd)sin(  Â^FÁ„X 

⎟
⎠
⎞⎜

⎝
⎛

2,0;2,0: ππR . 5 
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 ◊[˝\ˆÁG — Fı 
Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* xnxxI m
mn dsincos∫=  ( m = AEı◊ªRÙO W˝XÁ±¡Eı 

Y…SÔaeFÓÁ )-AÃ[˝ _H«EıÃ[˝S a…y ◊XSÔÃ^ EıÃ[˝”X C %TˆfYÃ[˝ 

xxx d3sincos
2/

0

5∫
π

-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

6* 2)cos1( =+ θr  Ac˜O %◊W˝[˝ „w¯Ã[˝ 0=θ  ÂU„Eı 2
πθ = -AÃ[˝ 

]W˝Ó[˝Tˆfi ªJÙÁ„YÃ[˝ ÈVHÔÓ ◊XSÔÃ^ EıÃ[˝”X* 6 

7* ◊•-a]ÁEı„_Ã[˝ aÁc˜Á„^Ó ÂVFÁX Â^ xy-Tˆ_ C %◊W˝[˝ w¯Eı 
(paraboloid) 222 yxz −−= -AÃ[˝ ]W˝Ó[˝Tˆfi ÂV„`Ã[˝ 
%ÁÃ^TˆX π2 . 6 

8* axyx 222 =+  [˝ w¯ C axy =2  %◊W˝[˝ „w¯Ã[˝ ]W˝Ó[˝Tˆfi 

Âl˘‰yÃ[˝ Âl˘yZı_ ◊XSÔÃ^ EıÃ[˝”X* 6 

9* ux = , vy =2  ªJÙ_ Y◊Ã[˝[˝Tˆ¤X •ÁÃ[˝Á 022 =+− yxpyp , 

⎟
⎠
⎞

⎜
⎝
⎛ = x

yp d
d  a]›EıÃ[˝S◊ªRÙO„Eı Clairaut-AÃ[˝ a]›EıÃ[˝„SÃ[˝ 

%ÁEıÁ„Ã[˝ Y“EıÁ` EıÃ[˝”X* TˆÁÃ[˝YÃ[˝ a]›EıÃ[˝S◊ªRÙOÃ[˝ ◊[˝◊`rÙ a]ÁW˝ÁX 

(singular solution) C aÁW˝ÁÃ[˝S a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

ı10* Y“ªJÙ„_Ã[˝ Â\ˆ„VÃ[˝ Yà˘◊Tˆ„Tˆ (method of variation of 

parameters) a]ÁW˝ÁX EıÃ[˝”X :       6 

 xexyx
yx

x
yx 2
2

2
2

d
d

d
d

=−+ ; ÂVCÃ^Á %Á‰ªK˜ Â^, 

a]›EıÃ[˝S◊ªRÙOÃ[˝ AEı◊ªRÙO Y…Ã[˝Eı-%„Yl˘Eı x
baxyc += . 6           

◊[˝\ˆÁG — Gı 

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

11* a]ÁW˝ÁX EıÃ[˝”X :  

 xyDD 4sin50)65( 2 =+− , ⎟
⎠
⎞⎜

⎝
⎛ = xD d

d . 3 

12* a]ÁW˝ÁX EıÃ[˝”X :  

 0)()( 223 =++++− yxxyyxyxpp , ⎟
⎠
⎞

⎜
⎝
⎛ = x

yp d
d . 3 

13* a]ÁW˝ÁX EıÃ[˝”X : 01
d
d

4

4
2 =+

x
yx . 3 

14* ∫ +
C

yyx d)( 22 -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X                    

C : axy 42 = %◊W˝[˝ „w¯Ã[˝ ( 0, 0 ) C ( a, 2a )-AÃ[˝ ]W˝Ó[˝Tˆfi 

ªJÙÁY* 3 

15* ÂVFÁX Â^, ∫
∞

− =
0

2

5log2
d5

π
xx . 3 

16* a]ÁEı_ EıÃ[˝”X : ∫ ++ 132
d

3 xx ee
x . 3 

17* x
xx

x
d

cossin
sin

2/

0
∫ +

π

-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 

18* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ ∫ ∫ +

2

1 0

3

0
22 ddd

z x

zyx
yx

x . 3 
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( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Using the definition of definite integral 

evaluate ∫
1

0

d2 xx . 3 

 b) Integrate : ∫ + xx
x
secsin

d . 4 

 c) Evaluate  
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2. a) Evaluate : 

  i) xxx
xx dcosec1

cos 22

∫ −
−  

  ii) 10,
cos21
d

0
2 <<

+−∫ a
axa

x
π

. 3 + 4 

 b) Test the convergence of xx
x

dsin
0
∫
π

. 3 

3. a) Define Gamma function. Show that  
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 b) If ∫ += xaxI n
n d)( 22 , )0,1( ≠> an , then 

show that 1
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4. a) Solve : xyx
yx tand

dcos2 =+ . 5 

 b) Evaluate : ∫∫ +
R

yxyx dd)sin( ,                  

where ⎟
⎠
⎞⎜

⎝
⎛

2,0;2,0: ππR .
 

5 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Find the reduction formula of 

xnxxI m
mn dsincos∫=  ( m is a positive integer ) 

and hence find the value of xxx d3sincos
2/

0

5∫
π

. 6  

6. Find the length of the arc of the parabola 

2)cos1( =+ θr  between 0=θ  and 2
πθ = . 6 

7. Using double integral method, show that the 

volume of the region enclosed by xy-plane and 

the paraboloid 222 yxz −−=  is π2 . 6 

8. Find the area enclosed by the circle 

axyx 222 =+  and the parabola axy =2 . 6 
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9. Using the substitution ux =  and vy =2 , reduce 

the equation 022 =+− yxpyp , ⎟
⎠
⎞

⎜
⎝
⎛ = x

yp d
d  to a 

Clairaut's equation and hence find the singular 

solution and general solution of the equation. 6 

10. Solve by the method of variation of parameters : 

xexyx
yx

x
yx 2
2

2
2

d
d

d
d

=−+ ; given that x
baxyc +=  

is a complementary function of the given 

equation. 6 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Solve : xyDD 4sin50)65( 2 =+− , ⎟
⎠
⎞⎜

⎝
⎛ = xD d

d . 3 

12. Solve : 0)()( 223 =++++− yxxyyxyxpp , 

⎟
⎠
⎞

⎜
⎝
⎛ = x

yp d
d . 3 

13. Solve : 01
d
d

4

4
2 =+

x
yx . 3 

14. Evaluate ∫ +
C

yyx d)( 22 , where C : length of the 

arc of the parabola axy 42 = , between ( 0, 0 ) 

and ( a, 2a ).  

  3 

15. Show that ∫
∞

− =
0

2

5log2
d5

π
xx . 3 

16. Integrate : ∫ ++ 132
d

3 xx ee
x . 3 

17. Evaluate : x
xx

x
d

cossin

sin
2/

0
∫ +

π

. 3 

18. Evaluate : ∫ ∫ ∫ +

2

1 0

3

0
22 ddd

z x

zyx
yx

x . 3 

    
 


