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SECTION – I 

Answer all questions from this section. Each question carries 1 mark. 

1. Define the divergence of F . 

2. Find the directional derivative of zyzyxzyxf +−= 32),,(  at (1, –2, 0) in the 
direction of the vector kji ˆ2ˆˆ2 −+ . 

3. Find the gradient of )ln(),,( 22 yxezyxF z +−= . 

4. State Gauss theorem. 

5. Define curl of a vector field. 

6. Find the divergence of kyzjyxizxF ˆˆ2ˆ6 222 −+= . 

7. Show that kxyjxziyzF ˆˆˆ ++=   is solenoidal. 
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8. A vector that is perpendicular to both the vectors A


 and B


 is —————. 

9. Calculate the curl of the vector field F , jyxyiyxyxF ˆ)(ˆ)2(),( 22 −+−= . 

10. Div )( GF × = —————. 

    (10 × 1 = 10 Marks) 
SECTION – II 

Answer any eight from the following. Each question carries 2 marks. 

11. Find the curl kzxyjzyizxFF ˆˆ2ˆ, 2232 +−=  at  (1, 1, 1). 

12. Find the directional derivative of zxyxzyxf −−= 23),,(  at (1, 1, 0) in the 
direction of kjiA ˆ6ˆ3ˆ2 +−= . 

13. Define inverse square field. State Gauss law of inverse square field. 

14. Show that kzjzixF ˆ)(cosˆˆ)32( +−−=  is not conservative. 

15. Prove that if φ  is a scalar function 0)( =φgradcurl . 

16. Let kzjyixyxF ˆ4ˆ3ˆ2),( ++=


. Find the potential function. 

17. Evaluate  +−
C

dyxdxyx )( , where C  is the unit circle jtittr ˆsinˆcos)( += , 

π20 ≤≤ t . 

18. Find the gradient field of 2/1222 )(),,( −++= zyxzyxf . 

19. Evaluate  ++
C

dszyxy )(  along the curve ktjtittr ˆ)22(ˆˆ2)( −++=  10 ≤≤ t . 

20. Find the workdone by kzxjyzixyF ˆ)(ˆ)(ˆ)( 222 −+−+−=  over the curve 
ktjtittr ˆˆˆ)( 32 ++= , 10 ≤≤ t , from (0, 0, 0) to (1, 1, 1) . 

21. Find the circulation of the field jxiyxF ˆˆ)( +−=  around the circle 122 =+ yx . 

22. Prove that 0)( =Fcurldiv . 

  (8 × 2 = 16 Marks) 
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SECTION – III 

Answer any six from the following. Each question carries 4 marks. 

23. Find the area enclosed by the ellipse 12

2

2

2

=+
b
y

a
x . 

24. A fluids velocity field is kyjzixF ˆˆˆ ++= . Find the flow along the helix 

ktjtittr ˆˆsinˆcos)( ++= , 
2

0 π≤≤ t . 

25. Evaluate  ++
c

dyxyydxyx )( 22 , where C  is the region enclosed by 2xy = , 

2yx = . 

26. Find the potential function of jxyiyxF ˆ5ˆ 22 += . 

27. Evaluate  ⋅−
S

dnkzix σ)ˆˆ7(  over the sphere 4222 =++ zyx  using divergence 

theorem. 

28. Evaluate  ⋅
C

rdF , where jxyiyxF ˆ2ˆ)( 22 −+= , C is the rectangle in the 

−XY plane bounded by 0=x , ,ax =  0=y , ay = . 

29. Prove that fgradVVdivfVfdiv ⋅+⋅=)( , where f is a scalar function. 

30. Find the flux of kxzjyzixyF ˆˆˆ ++=  outward through the surface of cube cut from 
first octant by planes 1=x , 1=y , 1=z . 

31. If kxzjyziyxF ˆ20ˆ14ˆ)63( 22 +−+= . Evaluate  ⋅
C

rdF , where C  is the straight 

line joining (0, 0, 0) and (1, 0, 0). 

  (6 × 4 = 24 Marks) 
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SECTION – IV 

Answer any two from the following. Each question carries 15 marks. 

32. (a) State Stoke’s theorem. 

(b) Verify Stokes theorem for jxiyF ˆˆ −=  for the hemisphere 
9: 222 =++ zyxS , 0≥z , its bounding circle ,9: 22 =+ yxC  0=z . 

33. Evaluate the surface integral 
σ

dsx 2  over the sphere 1222 =++ zyx . 

34. Prove that  

(a) FdivFgradFdiv φφφ +=)(  

(b) FcurlFgradFcurl φφφ +×= )()(  

35. Verify divergence theorem for the function kzjyixzyxF ˆˆˆ),,( ++== , where σ  is 
the spherical surface 1222 =++ zyx . 

 (2 × 15 = 30 Marks) 
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