
 

  

APRIL 2021 72305/SM22B 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer any TEN questions. 

1. Evaluate  dxex x2 . 

 ©v¨¤kP  dxex x2 . 

2. Find the value of 
2

0

6cos
π

θθd . 

 
2

0

6cos
π

θθd &ß ©v¨¦ PõsP. 

3. Find the value of 
`2

0

47 cossin
π

xdxx . 

 
`2

0

47 cossin
π

xdxx &ß ©v¨¦ PõsP. 
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4. Evaluate   +
1

0

2

0

22 )( dydxyx . 

   +
1

0

2

0

22 )( dydxyx &I ©v¨¤kP. 

5. Evaluate    ++
a b c

dzdydx)zyx(
0 0 0

. 

 ©v¨¤kP    ++
a b c

dzdydx)zyx(
0 0 0

. 

6. Define Beta function. 

 ¥mhõ \õºø£ Áøμ¯Ö. 

7. Prove ( ) π=Γ 21 . 

 {ÖÄP ( ) π=Γ 21 . 

8. If xyz=φ , find φ∇ , 

 xyz=φ  GÛÀ φ∇  PõsP. 

9. Find a unit normal vector to the surface 
222 =+− zyx  at the point (1, –1, 2). 

 222 =+− zyx  GßÓ £μ¨¤ØS  (1, –1, 2) GßÓ 
¦ÒÎ°À ö\[Szx A»S öÁUhº PõsP. 
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10. Define Solenoidal vector. 

 £õ´ÁØÓ öÁUhøμ Áøμ¯Ö. 

11. If kxzjzyiyxF ˆˆˆ 222 ++=


 find Fcurl


. 

 kxzjzyiyxF ˆˆˆ 222 ++=


 GÛÀ Fcurl


 PõsP. 

12. State Gauss theorem. 

 Põì ÷uØÓzøuU TÖ. 

PART B — (5 × 5 = 25 marks) 

Answer any FIVE questions. 

13. Find the reduction formula for  dxex axm . 

  dxex axm &ß SøÓ¨¦ `zvμ® PõsP. 

14. Evaluate  +
R

dxdyyx )( 22  where R  is the region 

in the positive quadrant for which 1≤+ yx . 

 1≤+ yx  GßÓ ªøP PõÀÁmh £Sv°À 

 +
R

dxdyyx )( 22  ©v¨¤kP.  

15. Find the area between the parabolas xy 42 =  and 

yx 42 = . 

 xy 42 =  ©ØÖ® yx 42 =  BQ¯ £μÁøÍ¯[PÐUS 
Cøh÷¯ EÒÍ £μ¨ø£ PõsP. 
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16. Prove that ),1()1,(),( nmnmnm +++= βββ . 

 ),1()1,(),( nmnmnm +++= βββ  GÚ {¹¤. 

17. Find the value of ''a  so that the vector. 
kazxjzyiyxF ˆ)(ˆ)2(ˆ)3( ++−++=


 is solenoidal. 

 kazxjzyiyxF ˆ)(ˆ)2(ˆ)3( ++−++=


Gß£x Á›_ØÖ 
öÁUhμõP Aø©²® GÛÀ ''a &ß ©v¨¦ PõsP. 

18. If a  is a constant vector, show that 0)(. =×∇ ra 
. 

 a  J¸ ©õÔ¼ GÛÀ, 0)(. =×∇ ra 
 GÚ {¹¤. 

19. If jyixyF ˆˆ3 3−=


, evaluate 
C

rdF 
.  where C  is the 

curve 22xy =  in the xy  plane from (0, 0) to (1,2). 

 jyixyF ˆˆ3 3−=


 GÛÀ 
C

rdF 
. I ©v¨¤kP. CvÀ  C  

Gß£x xy  uÍzvÀ (0, 0) Â¼¸¢x (1, 2) 

Áøμ²ÒÍ 22xy =  GßÓ ÁøÍÁøμ¯õS®. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

20. Find the reduction formula for 
2

0

sin
π

xdxn . 

 
2

0

sin
π

xdxn &ß SøÓ¨¦ `zvμ® PõsP.   

[P.T.O.]
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21. Evaluate  −−− 2222 zyxa
dxdydz

 over the first 

octant of the sphere 2222 azyx =++ . 

 ÷PõÍ® 2222 azyx =++ ß ªøP AøμPõÀ 

£Sv°À  −−− 2222 zyxa
dxdydz

&I ©v¨¤kP. 

22. Obtain the relation between beta and gamma 

functions. 

 ¥mhõ ©ØÖ® Põ©õ \õº¦US Cøh÷¯¯õÚ 

öuõhºø£ u¸Â. 

23. Find 
C

rdF 
. , where jxyiyxF ˆ2ˆ)( 22 −+=


, the curve 

C  is the rectangle in the −xy plane bounded by 

0,,,0 ==== ybyaxx . 

 jxyiyxF ˆ2ˆ)( 22 −+=


 , C  Gß£x byaxx === ,,0   

©ØÖ® 0=y  GßÓ ÷PõkPÍõÀ AøhUP¨£k® 

ö\ÆÁP® GÛÀ 
C

rdF 
.  PõsP.  
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24. Verify Green’s theorem in the plane for 

 +
C

xydydxx )( 2  where C  is the curve in the xy  

plane given by )0(,,,0,0 >==== aayaxyx . 

  +
C

xydydxx )( 2 , C[S C  Eß£x 

,,0,0 axyx ===  )0(, >= aay  GßÓ xy  uÍzvÀ 
EÒÍ ÁøÍÁøμ¯õS®. CuØS QŸßì ÷uØÓzøu 
\›£õº. 

———————  


