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B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

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

Y…SÔ]ÁX  f 50  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% 
Full Marks : 50  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 

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

1* Eı) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 3 + 3 
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  ⎥⎦
⎤

⎢⎣
⎡ ++

+
+

+
+

+∞→ nnnnn
lim

3
1...

3
1

2
1

1
1  

 

2* Eı) ^◊V ∫ −= xxaxI n
n d  c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X 

Â^, 2/3
1 )(22)32( xaxIanIn n

nn −−=+ − . 

%TˆfYÃ[˝ xxaxx
a
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23∫ − -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

   3 + 2 

 F) ∫
π 2/

0

dcossin xxx nm -AÃ[˝ _H«EıÃ[˝S a…y◊ªRÙO ◊XSÔÃ^ 

EıÃ[˝”X [ Â^FÁ„X m, n W˝XÁ±¡Eı Y…SÔaeFÓÁ ]* %TˆfYÃ[˝ 

∫
π 2/

0

23 dcossin xxx -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 + 2 

3* Eı) a]ÁEı_X EıÃ[˝”X : ∫ ++ ))((
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 F) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫∫ +π

E

yxyx dd)(sin 22 , Â^FÁ„X

}1:),({: 22 =+ yxyxE . 5 

4* Eı) ]ÁX ◊XSÔÃ^ EıÃ[˝”X ∫∫∫ +++

E

zyxzyx ddd)1( 2   

  Â^FÁ„X 
  }1,0,0,0:),,({: ≤++≥≥≥ zyxzyxzyxE .  

   5 
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 F) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ −++

C

yyxxyx }d)(d)({ 22  

Â^FÁ„X C : 23 xy =  C xy = -AÃ[˝ ÊªK˜V◊[˝≥V«•„Ã^Ã[˝ 

]W˝Ó[˝Tˆfi %Á[˝à˘ [˝y‘„Ã[˝FÁ V◊l˘SÁ[˝Tˆ¤ [˝Ã[˝Á[˝Ã[˝* 5 

◊[˝\ˆÁG – Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* i) ÂVFÁX Â^, ∫
∞
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=
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xx . 

 ii) %◊\ˆaÁ◊Ã[˝±ºˆ YÃ[˝›l˘Á EıÃ[˝”X : ∫ −

1

0
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d
xx

x . 3 + 3 

6* 2tx = , 
3

3tty −=  -Ac˜O [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ _«„YÃ[˝ ÈVHÔÓ ◊XSÔÃ^ 

EıÃ[˝”X* 6 

7* θ= 2cos22 ar -Ac˜O Â_]◊XaÀ„EıRÀÙO◊ªRÙOÃ[˝ Âl˘yZı_ ◊XSÔÃ^ 

EıÃ[˝”X* 6 

8* a]ÁW˝ÁX EıÃ[˝”X : 0d)3(d)3( 2323 =+++ yyxyxxyx .  

  6 

9* aÁW˝ÁÃ[˝S a]ÁW˝ÁX A[˝e Singular a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 peypx =− , [ Â^FÁ„X 
x
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d
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= ]. 6 

10* ac˜-a]›EıÃ[˝Sm◊_Ã[˝ a]ÁW˝ÁX EıÃ[˝”X :  
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◊[˝\ˆÁG – Gı 

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

11* a]ÁW˝ÁX EıÃ[˝”X : xey
x
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d

d
2

2
−=+ . 3 

12* Y“ÁªJÙ_ Â\ˆ„VÃ[˝ Yà˘◊Tˆ„Tˆ ( method of variation of 

parameters ) a]ÁW˝ÁX EıÃ[˝”X : 
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13* ◊X‰ªJÙÃ[˝ a]›EıÃ[˝S◊ªRÙO„Eı ÿëˆ\ˆÁ[˝› %ÁEıÁ„Ã[˝ Y◊Ã[˝STˆ Eı„Ã[˝ a]ÁW˝ÁX 

EıÃ[˝”X : 
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14* ÿëˆÁW˝›X ªJÙ„_Ã[˝ Y◊Ã[˝[˝Tˆ¤„XÃ[˝ •ÁÃ[˝Á a]ÁW˝ÁX EıÃ[˝”X  : 
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15* ÈÃ[˝◊FEı %ÁEıÁ„Ã[˝ Y◊Ã[˝STˆ Eı„Ã[˝ a]ÁW˝ÁX EıÃ[˝”X : 
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yx =+ . 3 
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17* ÂVFÁX Â^, 
q
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p
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=
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=
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. 3 

18* )cos1( θ+= ar  EıÁ◊QÔˆ%„Ã^Qˆ Y“ÁÃ[˝◊ïˆEı ÂÃ[˝FÁÃ[˝ ªJÙÁ◊Ã[˝◊V„Eı 

%Á[˝◊Tˆ¤Tˆ c˜„_ =‡…ˆTˆ H„XÃ[˝ %ÁÃ^TˆX ◊XSÔÃ^ EıÃ[˝”X* 3 
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English Version 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Evaluate :  3 + 3 
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x d
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2. a) If ∫ −= xxaxI n
n d , then prove that 

2/3
1 )(22)32( xaxIanIn n

nn −−=+ − . 

Hence evaluate xxaxx
a

d
0

23∫ − . 3 + 2 

 b) Find the reduction formula of 

∫
π 2/

0

dcossin xxx nm  (where m, n are positive 

integers), and hence evaluate 

∫
π 2/

0

23 dcossin xxx . 3 + 2 

3. a) Integrate : ∫ ++ ))((

d
2222

3

bxax
xx . 5 

 b) Evaluate : ∫∫ +π

E

yxyx dd)(sin 22 , where 

}1:),({: 22 =+ yxyxE . 5 

4. a) Evaluate : ∫∫∫ +++

E

zyxzyx ddd)1( 2  where

}1,0,0,0:),,({: ≤++≥≥≥ zyxzyxzyxE .  

   5 

 b) Evaluate : ∫ −++

C

yyxxyx }d)(d)({ 22  

where C is a positively oriented region 

enclosed by the curves 23 xy =  and xy = .  

   5 
Group – B 

   Answer any three questions. 6 × 3 = 18 

5. i) Show that ∫
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d
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6. Find the length of the loop of the curve 2tx = , 

3

3tty −= . 6 

7. Find the area of the lemniscate θ= 2cos22 ar . 6 

8. Solve : 0d)3(d)3( 2323 =+++ yyxyxxyx . 6 

9. Find the general solution and singular solution of 
peypx =−  [ where 

x
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10. Solve the following simultaneous equations : 
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Group – C 
   Answer any four questions. 3 × 4 = 12 

11. Solve : xey
x

y x 2cos9
d

d
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2
−=+ . 3 

12. Solve by the method of variation of parameters 
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13. Solve by reducing to the normal form 
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14. Solve by changing independent variable 
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15. Solve by reducing to the linear equation 
2

d
d xyyx

yx =+ . 3 

16. Prove that 32
1
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0
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=
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∫
xx
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17. Show that 
q
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p
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=
+

=
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18. Find the volume of the solid obtained by 
revolving the )cos1( θ+= ar  with respect to its 
initial line. 3 
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