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SECTION-A 

 Answer All the questions  (10 x 2 = 20) 

1. If   ktjtitR
rrrr

++= cossin  then find 
dt

Rd
r

  and  
2

2

dt

Rd
r

. 

2. Find the unit tangent vector to any point on the curve ttztytx 62,34,1 22 −=−=+=  

3. Show that the vector  kyjxizF
rrrr

++=  is solenoidal. 

4. Prove that  0=rcurl
r

 where  r
r

is the position vector of the point (x,y,z). 

5. If  kxzjyzxyxzixzyxF
rrrr

)()()2( 2222 +++−++−= ,find Fcurl
r

at (1, 1, 1). 

6. If kjuiuuuR
rrrr

32)()( 32 −+−= ,find ∫
2

1

)( duuR
r

. 

7. State Frenet-Serret Formulae. 

8. Explain gradient and curl in general curvilinear coordinate system. 

9. State Green’s theorem in the plane. 

10. Show that ∫∫ =⋅
S

dsnFcurl 0ˆ
r

where S is any closed surface. 

SECTION-B 

  Answer any FIVE questions  (5 x 8 = 40) 

 
11. Find the equation of the tangent plane and normal line to the surface xyz = 4 at the 

point kji
rrr

22 ++ . 

12. If  xyzzyx 3333 −++=φ , find φφ gradcurlgraddiv , . 

13. Prove: vuuvvuuvvu
rrrrrrrrrr

)()()()()( ∇⋅−∇⋅+⋅∇−⋅∇=××∇ . 

14. Find the angle between the surfaces  11222 =−− zyx  and 18=−+ zxyzxy at the 

point (6, 4, 3). 

15. Evaluate  ∫ ⋅
C

rdF
rr

when  jxyiyxF
rrr

2)( 22 −+=  and the curve C is the rectangle in 

the �� - plane bounded by  � �  0, � �  �, � �  �, � �  0. 

16. Let  kyjxixzF
rrrr

22 +−= .Evaluate  ∫∫∫
V

dVF
r

where V is the region bounded by the 

surface � �  0, � �  0, � �  6, 
2

xz = , 
 �  4. 

17. Using Green’s theorem find ∫ +
C

ydyydxx
2  where C is the closed curve formed by 

xy =2
and  � �  �.    

..2 
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SECTION-C 

                         Answer any TWO questions  (2 x 20 = 40) 
 

18. a)  Show that kzyzxjzxyixzyF
rrrr

)22()2()2( 222 +−+−++= is irrotational and 

hence find its scalar potential. 

b)  Show that rrnnrr
nn rr 22 )3()( −+=∇ . 

 

 

19. a)  Evaluate  ∫ +
C

ydyxdx  where C is the ellipse  44 22 =+ yx . 

b)  Evaluate ∫∫ ⋅
S

dsnF ˆ
r

 when yjizF 31218 +−=
rrr

as S is the point of the plane  

2� 
  3� 
  6
 �  12 which is in the first octant. 

 

 

20. a)  State and prove Gauss divergence theorem. 

b) Verify Stoke’s theorem for  kxzjyzizyF
rrrr

−+++−= )4()2( over the open 

surfaces of the cube � �  0, � �  0, 
 �  0, � �  1, � �  1, 
 �  1 not 

included in the ��� plane. 
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