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SECTION-A 

 Answer All the questions  (10 x 2 = 20) 

 

1. Find  a unit normal vector to the surface 
2 3

, ,x t y t z t    at 𝑡 =  1. 

2. If   
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3. Prove that 0cu r l g ra d   . 

4. Prove that  
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5. If r a C o s t b S in t   . show that  
2
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6.  If   a n d   are  scalar point functions then prove that 
2

       
  

  

.        

7. Describe the coordinate surfaces and coordinate curves for cylindrical coordinates. 

8. Define Osculating plane. 

9. State Green’s theorem. 

10. Show that the area bounded  by a simple closed curve C is given by   
1

2
C

x d y y d x .  

SECTION-B 

  Answer any FIVE questions  (5 x 8 = 40) 

 

11. If r x i y j z k   and  r r .  Prove that  

i) 
3
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r r

 
  
 

 

ii) ( ) '( ) '( )
r

f r f r f r r
r

    . 

12.  A field F is of the form 
3 2 2

(6 ) (3 ) (3 )F xy z i x z j x z y k      . Show that F is  

conservative field and find a function   such that F   .   
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13.  Find .

C

F d r  where 2 2
( ) 2F x y i x y j   and  𝐶  is the square bounded by the 

coordinates axes and the lines 𝑥 = 𝑎 and = 𝑎 .   

14. Find the constants a, b and c so that 

kzcyxjzybxiazyxV ˆ)34(ˆ)53(ˆ)34(   is irrotational. Also find V . 

15.  Verify Stoke’s theorem when  F y i z j x k   and surface 𝑆 is the part of the 

sphere 
2 2 2

1x y z    along the 𝑥𝑦 plane. 

16.  Evaluate  
2 2 2

S

y z i z x j x y k d S  where S is the surface of the sphere 

2 2 2 2
x y z a    lying in the positive octant. 

17.  Find 
V

F d v  where 
2

2F x z i x j y k   and 𝑉 is the volume of the region 

enclosed by the cylinder 
2 2 2

x y a  between the planes   𝑧 =  0 , 𝑧  =  𝑐.     

 

 SECTION-C 

                                     Answer any TWO questions  (2 x 20 = 40) 

 

18. a) Find the equation of the tangent plane and normal to the surface 4xyz  at the point  

    (1,2,2).    

b) If u and v  be vector point functions. Then prove that   

     ( ) ( . ) ( . ) [ ( . ) ( . ) ]u v v u u v u v v u              

 

19. a) Evaluate  .

S

F n d s where 1 8 1 2 3F z i j y k    and 𝑆 is the part of the plane  

     2 3 6 1 2x y z   which is located in the first quadrant.       . 

b) If kxzjyxiyzA ˆˆˆ2
22

  and 
32

2 yzx then find (i) )( A  and (ii) )( A .   

 

20. a) Verify divergence theorem for the function 
2 2

4 2F x i y j z k    taken over the  

      region bounded by 
2 2

4 , 0 , 3x y z z          . 

b) Verify Stokes theorem for 
2 2

( 2 )F x y i y z j y z k     where 𝑆 is the upper half  

      surface of the sphere 
2 2 2

1x y z    and 𝐶 its boundary. 

                                                                                                                                    

 
     

 

 

 

 

 


