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SECTION-A 

 Answer All the questions  (10 x 2 = 20) 

 

1. If   ⃗    ⃗    ⃗    ⃗⃗  and    | ⃗| then prove that            ⃗. 

2. Find the unit normal vector to surface                   at the point        . 

3. Prove that curl   ⃗   . 

4. Show that the vector      ⃗         ⃗        ⃗⃗ is solenoidal. 

5. If   ⃗      ⃗        ⃗       ⃗⃗ , find curl  ⃗ at the point         . 

6. If   ⃗      ⃗     ⃗ , evaluate ∫  ⃗
 

    ⃗ where   is the curve on the    – plane 

       
from       to      . 

7. State  Frenet - Secret Formulae. 

8. Give the physical significance of div and curl of a vector point function. 

9. State Stoke’s theorem. 

10. Show that ∬  ⃗
 

  ⃗⃗       where   is the volume enclosed by the closed surface   . 

 

SECTION-B 

  Answer any FIVE questions  (5 x 8 = 40) 

 

11. A particle moves along the curve                    where   is the time. 

Find the components of its velocity and acceleration       in the direction               

 ⃗   ⃗    ⃗⃗  

12. Find the directional derivative of the function             in the direction of 

the vector   ⃗    ⃗    ⃗⃗ at the point          

13. Derive the vector identity,      ⃗⃗    ⃗    ⃗   (     ⃗⃗     ⃗⃗ .       ⃗ ). 

14. Show that surface               and             are orthogonal at     

(1, -1, 2). 
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15. Find ∫  ⃗
 

   ⃗ where  ⃗               ⃗  and   is the square bounded by the  

co-ordinate axes and the lines     and    . 

16. Using divergence theorem, evaluate ∬  ⃗
 

  ⃗⃗    where   ⃗       ⃗    ⃗     ⃗⃗ and   

is the surface of the cube bounded by the planes 

                       . 

17. Find the area of the circle using Green theorem. 

 

 SECTION-C 

                                     Answer any TWO questions  (2 x 20 = 40) 

 

18. (a) Find the value of      such that  ⃗                     ⃗           ⃗⃗ 

     is irrotational.  

          (b)  If  ⃗    ⃗    ⃗    ⃗⃗ and    | ⃗| show that        ⃗          . 

          (c)  Find the equation of the tangent plane and normal to the surface          

                 at the point        .                                                                                 ( 4 + 8 + 8 )    

                                                                                                    

19. (a) Evaluate  ∬  ⃗  ⃗⃗
 

     where   ⃗      ⃗     ⃗     ⃗⃗ and   is the part of the plane   

                   which is located in the first quadrant. 

(b)  Verify Green’s theorem in the plane for ∫       
 

           where     is the  

       curve of the region bounded by      and                                       (10 + 10 ) 

 

20. (a) Verify Stoke’s theorem for  ⃗         ⃗      ⃗      ⃗⃗ where   is the half  

      surface of the sphere            and   its boundary . 

(b) State and prove Gauss divergence theorem.                                                (10 + 10 ) 
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