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SECTION – A 

 

ANSWER ALL QUESTIONS                        (10X2=20) 

1. Evaluate ( )∫ ∫ +
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2. Change the order of integration ( )∫ ∫ +
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3. Evaluate ∫ ∫ dx  dy over the ellipse 1
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4. Prove that ( ) ( )mnnm ,, ββ =  

5. If θcosrx = , θsinry =  find 
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6. If ( ) 222,, zxyyxzyx ++=φ  find φ∇  at ( )1,1,1 . 

7. Find the unit normal to the surface 623 222 =++ zyx  at the point ( )1,0,2 . 

8. Find div r . 

9. Find the value of ''a  such that ( ) ( ) ( )kaxzyjyzxizaxyF ˆˆ2ˆ 222 −+++−= , is 

irrotational. 

10. Evaluate rdF.∫  where jyixF ˆˆ +=  and C is the straight line joining )0,0( and 

)1,1( . 

   SECTION – B 

 

ANSWER ANY FIVE QUESTIONS  (5X8=40) 

 

11. Evaluate ∫∫
A

xy dx dy   where A is the domain bounded by the x-axis, ordinate 

ax 2= and the curve ayx 42 = . 

12. Evaluate θsin2

∫∫
R

r dr θd   over the upper half of the circle θcos22
ar = . 

13. Evaluate yx
V

∫∫∫
245 dv  where V is the region bounded by the planes 

824,0,0,0 =++=== zyxzyx . 
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14. Prove that ( ) ( ) ( )
( )nm

nm
nm

+Γ

ΓΓ
=,β  

15. Find the equation of the tangent plane and normal to the surface 

7432
2 =−− xxyxz  at the point ( )2,1,1 − . 

16. Prove that ( ) ( ) fff
2. ∇−∇∇=×∇×∇ . 

17. IF C is a triangle with vertices (0,0), (1,0) and (1,1) find ( )∫ +
C

dyxdxy 22  

 

              SECTION – C 

 

ANSWER ANY TWO QUESTIONS   (2X20=40) 
 

18. a)  Prove that ( ) π=Γ
2

1  

b) If uzyx =++ , uvzy =+ , uvwz =  prove that 
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c) Change the order of integration and hence evaluate ∫ ∫
−b yb

b
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dx dy  

(6+6+8) 

 

19. a)  Show that ( ) kxzjxizxyF ˆ3ˆˆ2 223 +++=  is a conservative vector field.  Find a  

function φ  such that φ∇=F .  Also find the work done in moving an object 

in this field from (1,-2,1) to (3,1,4). 

        b)  Find rlog2∇ .        (10+10) 

 

20. a)  Evaluate nF
S

ˆ.∫∫ ds  where kxyjzxiyzF ˆˆˆ ++=  and S is the surface of the 

sphere 1222 =++ zyx  which lies in the first octant. 

b) Verify Green’s theorem for ( ) xdydxyx
C

+−∫ 2  where C is the circle 

122 =+ yx .        (10+10) 
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