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

 ◊Qˆ„a∂ëˆÃ[˝, 2018 C L«X, 2019 ( December-2018 & June-2019 ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

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

Integral Calculus and Differential             
Equations : EMT-2 

a]Ã^  f ªV«c˜O H∞RÙOÁ (Time : 2 Hours)  

Y…SÔ]ÁX  f 50 (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˜* 
Scientific Calculator [˝Ó[˝c˜ÁÃ[˝ EıÃ[˝Á Eı‰PˆÁÃ[˝\ˆÁ„[˝ ◊X◊bà˘* 
Special credit will be given for precise and correct 

answer. Marks will be deducted for spelling mistakes, 
untidiness and illegible handwriting. 

The figures in the margin indicate full marks. 
Use of scientific calculator is strictly prohibited. 

◊[˝\ˆÁG — Eı 

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

1. a) Â^ÁGZı„_Ã[˝ a›]Á Ã[˝÷„Y ◊X◊V¤rÙ a]ÁEı„_Ã[˝ aep˚ÁÃ[˝ 

aÁc˜Á„^Ó ∫
1

0

d5 xx -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 4 

 b) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ + xx
x
secsin

d . 3 

 c) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 
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2. a) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ +

π

0
2

d
cos1
sin x

x
xx . 3 

 b) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : x
x

xxe x d
)1(

1
2/32

3
∫ +

++ . 4 

 c) %◊\ˆaÁ◊Ã[˝±ºˆ YÃ[˝›l˘Á EıÃ[˝”X ∫
∞

0

dsin x
x

x . 3 

3. a) Y“]ÁS EıÃ[˝”X Â^ 

∫∫
∞

−
∞

− =×
0

24

0

4

28
dd πxxexe xx . 4 

 b) ∫= xxI n
n dtan  c˜„_ ÂVFÁX Â^,

2
1

1
tan

−
−

−
−

= n
n

n I
n

xI . 3 

 c) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∫ +
+ x

x
x d

cos54
cos32 . 3 

4. a) Y“]ÁS EıÃ[˝”X Â^,
433 3]d)(d)[( ayyxxyx

C

π=−+−∫  , Â^FÁ„X

222: ayxC =+   ([˝ „w¯Ã[˝ [˝Á]Á[˝Tˆ¤ [˝Ã[˝Á[˝Ã[˝)* 5 

 b) a]ÁW˝ÁX EıÃ[˝”X : 
0dsec)1(dtan3 2 =−+ yyexye xx . 5 
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◊[˝\ˆÁG — Fı 

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

5. xxxJ nm
nm dcossin

2/

0
, ∫=

π

 c˜„_ Y“]ÁS EıÃ[˝”X Â^, 

2,,2,
11

−− +
−=

+
−= nmnmnm J

nm
nJ

nm
mJ . 6 

6. Y“]ÁS EıÃ[˝”X : 
81

ddd 2

222
π=

−−−
∫∫∫
E zyx

zyx
. 6 

7. [˝y‘„Ã[˝FÁ )()( 22 xaxxay −=+ -AÃ[˝ _«Y◊ªRÙO„Eı x -%„l˘Ã[˝ 

aÁ„Y„l˘ ÂHÁÃ[˝Á„_ Â^ HX[˝ÿô«ˆ YÁCÃ^Á ^Á„[˝, TˆÁÃ[˝ %ÁÃ^TˆX 

◊XSÔÃ^ EıÃ[˝”X* 6 

8. a]ÁW˝ÁX EıÃ[˝”X : 0d)2(d)2( 322 =−++ yxyxxyxy .  
  6 

9. ux =  A[˝e vy =2  Y“◊TˆÿöˆÁYX •ÁÃ[˝Á 

022 =+− yxpyp  a]›EıÃ[˝S◊ªRÙO„Eı Clairaut-AÃ[˝ %ÁEıÁ„Ã[˝ 

Y“EıÁ` EıÃ[˝”X A[˝e TˆÁÃ[˝YÃ[˝ a]ÁW˝ÁX EıÃ[˝”X* 6 

10. αsinrp =  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ ÿëˆEı›Ã^ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 6 

◊[˝\ˆÁG — Gı 

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

11. xxaxI n
n d∫ −=  c˜„_ Y“]ÁS EıÃ[˝”X Â^, 

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

nn −−=+ − . 3 

12. a]ÁW˝ÁX EıÃ[˝”X : xyDD 4sin100)65( 2 =+− . 3 

13. Y“ªJÙ„_Ã[˝ Â\ˆ„VÃ[˝ Yà˘◊Tˆ„Tˆ a]ÁW˝ÁX EıÃ[˝”X : 

 xy
x

y
cosec

d

d
2

2
=+ . 3 

14. a]ÁW˝ÁX EıÃ[˝”X :

2
2

2
2 )21(816

d
d

)21(6
d

d
)21( xy

x
y

x
x

y
x +=++−+ . 3 

15. ]ÁX ◊XSÔÃ^ EıÃ[˝”X : yxyxa
E

dd4 222∫∫ −− , Â^FÁ„X   

E c˜_ 0222 =−+ axyx [˝ „w¯Ã[˝ =Y◊Ã[˝\ˆÁG* 3 

16. a]ÁEı_ EıÃ[˝”X : ∫ ++ xx
x

sin4cos313
d . 3 

17. ]ÁX ◊XSÔÃ^ EıÃ[˝”X : ∑
= ++
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n

r nrr
n
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1 22
1 . 3 

18. Y“]ÁS EıÃ[˝”X : 4
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( English Version ) 
Group – A 

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

limit of sum, evaluate ∫
1

0

d5 xx . 4 

 b) Evaluate : ∫ + xx
x
secsin

d . 3 

 c) Evaluate : 
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   3  

2. a) Evaluate : ∫ +

π

0
2

d
cos1
sin x

x
xx . 3 

 b) Evaluate : x
x

xxex d
)1(

1
2/32

3
∫ +

++ . 4 

 c) Test the convergence of ∫
∞

0

dsin x
x

x . 3 

3. a) Prove that ∫∫
∞

−
∞

− =×

0

24

0

4

28
dd πxxexe xx . 4 

 b) If ∫= xxI n
n dtan , then show that 

2
1

1
tan

−

−
−

−
= n

n
n I

n
xI . 3 

 c) Evaluate : ∫ +
+ x

x
x d

cos54
cos32 . 3 

4. a) Prove that 
433 3]d)(d)[( ayyxxyx

C

π=−+−∫ , where 

222: ayxC =+   [ negatively oriented ]. 5 

 b) Solve : 0dsec)1(dtan3 2 =−+ yyexye xx .  

   5 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. If xxxJ nm
nm dcossin

2/

0
, ∫=

π

, then prove that 

2,,2,
11

−− +
−=

+
−= nmnmnm J

nm
nJ

nm
mJ . 6  

6. Prove that 
81

ddd 2

222
π=

−−−
∫∫∫
E zyx

zyx
. 6 

7. Find the volume of the solid generated by 

revolving the loop of )()( 22 xaxxay −=+  about 
x-axis. 6 

8. Solve : 0d)2(d)2( 322 =−++ yxyxxyxy . 6 

9. Substituting ux =  and vy =2 , reduce the 

equation 022 =+− yxpyp  to Clairaut's form 
and then solve it. 6 

10. Find the intrinsic equation of αsinrp = . 6 
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Group – C 
   Answer any four questions. 3 × 4 = 12 

11. If xxaxI n
n d∫ −=  then prove that 

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

nn −−=+ − . 3 

12. Solve : xyDD 4sin100)65( 2 =+− . 3 
13. Solve by the method of variation of parameters : 

 xy
x

y
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d

d
2

2
=+ . 3 

14. Solve : 

2
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d
d
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d

d
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x
y

x
x

y
x +=++−+ . 3 

15. Evaluate : yxyxa
E

dd4 222∫∫ −− , where E is 

the upper part of the circle 0222 =−+ axyx . 3 

16. Integrate : ∫ ++ xx
x

sin4cos313
d . 3 

17. Evaluate : ∑
= ++

∞→

n

r nrr
n

lim
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1 . 3 

18. Prove that 4
16
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