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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 ) 
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

3dxx . 4 

 (F) ◊X◊V¤rÙ a]ÁEı„_Ã[˝ Â]Ï◊_Eı =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* 2 

 (G) ◊X◊V¤rÙ a]ÁEı„_Ã[˝ aÁc˜Á„^Ó ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

  ⎥
⎦

⎤
⎢
⎣

⎡
−

++
+

+
+

+∞→ 34...6313
n
n

n
n

n
n

nn
lim   

   4  

2* (Eı) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : (i) x
x

xxex d
)1(

1
2/32

3

+

++∫    

  (ii) ∫ +

2/

0
cos45

d
π

x
x  3 + 4 

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

1

0
)1(

d
xx

x . 3 

3* (Eı) "◊[˝ªRÙOÁ' %„Yl˘„EıÃ[˝ aep˚Á ◊VX C Âa◊ªRÙOÃ[˝ %◊\ˆaÁ◊Ã[˝±ºˆ 

◊[˝ªJÙÁÃ[˝ EıÃ[˝”X* 2 + 4 

 (F) a]ÁW˝ÁX EıÃ[˝”X : 

⎟
⎠
⎞⎜

⎝
⎛ +=++ xxyDxDx 110)22( 2233 , ⎟

⎠
⎞⎜

⎝
⎛ = xD d

d .  

   4 

4* (Eı) ÂVFÁX Â^, 2

2
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1

t
tx
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−= , 21
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t
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+
= •ÁÃ[˝Á aep˚Á◊Ã^Tˆ 

Ac˜O [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ a+…SÔ Y◊Ã[˝a›]Á c˜_ π2 * 5 

 (F) xxyD cos)1( 2=+  %[˝Eı_ a]›EıÃ[˝S◊ªRÙOÃ[˝ ◊[˝„`b 

a]ÁEı_ ◊XSÔÃ^ EıÃ[˝”X*
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◊[˝\ˆÁG — Fı 

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

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

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

nn −−=+ −  A[˝e AFÁX 

ÂU„Eı xxaxx
a

d
0

23∫ − -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 4 + 2  

6* 3/23/23/2 ayx =+ -Ac˜O AÓÁa‰ªRÙOÃ[˝„Ã^„QˆÃ[˝ (asteroid) 

Y◊Ã[˝a›]Á ◊XSÔÃ^ EıÃ[˝”X* 

7* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ +

C

yyx d)( 22 . 

 C : YÃ[˝Á[˝ w¯ axy 42 = -AÃ[˝ )0,0(  C )2,( aa  ◊[˝≥V«•„Ã^Ã[˝ 

]W˝Ó[˝Tˆfi ªJÙÁY (arc)* 

8* ]ÁX ◊XSÔÃ^ EıÃ[˝”X: ∫∫ +

R

yxyxxy dd)( 22 ; ),0;,0(: baR .  

9* aÁW˝ÁÃ[˝S a]ÁW˝ÁX C ◊[˝◊`rÙ a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X : 

21 1cos ppppxy −+−= − ; x
yp d

d
= . 2 + 4 

10* a]ÁW˝ÁX EıÃ[˝”X : 2
2

2

d
d)1(

d

d xyx
yx

x

yx =−−+ . 

◊[˝\ˆÁG — Gı 

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

11* a]ÁW˝ÁX EıÃ[˝”X : 0d)2(d)2( 322 =−++ yxyxxyxy .  

12* a]ÁW˝ÁX EıÃ[˝”X : 2
2 )(log)log(d

d y
x

yyx
y

x
y

=+ . 

13* 22 487644)2( xxyDD −−=−−  a]›EıÃ[˝S◊ªRÙOÃ[˝ ◊[˝„`b 

a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X*  

14* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

  ∫∫
E

yxyx dd22 ; 0,0: ≥≥ yxE ; 122 ≤+ yx . 

15* a]ÁEı_ EıÃ[˝”X : ∫ xxxx d3sin2sinsin . 

16* ^◊V ∫=
4/

0

dtan
π

θθn
nI  c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^,

1)( 11 =+ −+ nn IIn . 

17* ÂVFÁX Â^, 
52

d
0

25 π=∫
∞

− xe x . 

18* yt
x =d

d ; xt
y

−=d
d a]›EıÃ[˝S•„Ã^Ã[˝ a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X* 
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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

3dxx . 4 

 b) State fundamental theorem of definite 
integral. 2 

 c) Using definite integral evaluate : 
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2. a) Evaluate : (i) x
x

xxex d
)1(

1
2/32

3

+

++∫    

  (ii) ∫ +

2/

0
cos45

d
π

x
x  3 + 4 

 b) Test the convergence of ∫ −

1

0
)1(

d
xx

x . 3 

3. a) Define Beta function and test its 
convergence. 2 + 4 

 b) Solve : ⎟
⎠
⎞⎜

⎝
⎛ +=++ xxyDxDx 110)22( 2233 , 

⎟
⎠
⎞⎜

⎝
⎛ = xD d

d . 4 

4. a) Show that the length of the perimeter            

of the curve  defined by 2

2

1
1

t
tx

+
−= , 

21
2

t
ty

+
=  is π2 . 5 

 b) Find the particular integral of  differential 

equation xxyD cos)1( 2=+ .
 

5 
Group – B 

   Answer any three questions. 6 × 3 = 18 

5. If xxaxI n
n d∫ −= , then prove that 

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

nn −−=+ −  and hence 

find the value of xxaxx
a

d
0

23∫ − . 4 + 2  

6. Find the length of the perimeter of the asteroid 
3/23/23/2 ayx =+ . 

7. Evaluate ∫ +
C

yyx d)( 22 . 

 C : arc of the parabola axy 42 =  between the 

points )0,0(  and )2,( aa . 

8. Evaluate : ∫∫ +
R

yxyxxy dd)( 22 ; ),0;,0(: baR . 

9. Find the general solution and singular solution of 
21 1cos ppppxy −+−= − ; 

x
yp d

d
= . 2 + 4 

10. Solve : 2
2

2

d
d)1(

d

d xyx
yx

x

yx =−−+ . 
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Group – C 
   Answer any four questions. 3 × 4 = 12 

11. Solve : 0d)2(d)2( 322 =−++ yxyxxyxy . 

12. Solve : 2
2 )(log)log(d

d y
x

yyx
y

x
y

=+ . 

13. Find the particular integral of 
22 487644)2( xxyDD −−=−− . 

14. Evaluate :  ∫∫
E

yxyx dd22 ; 0,0: ≥≥ yxE ; 

122 ≤+ yx . 

15. Evaluate : ∫ xxxx d3sin2sinsin . 

16. If ∫=
4/

0

dtan
π

θθn
nI , then prove that 

1)( 11 =+ −+ nn IIn . 

17. Show that 
52

d
0

25 π=∫
∞

− xe x . 

18. Solve the differential equations :                       

yt
x =d

d ; xt
y

−=d
d . 

    
 


