
Ex/INT/M/7S/27/2019(Old)

INTER B. SC.  EXAMINATION,  2019

( 1st Semester, Old )

MATHEMATICS

PAPER - 7S ( VECTOR CALCULUS )

Time : Two hours Full Marks : 50

Answer any five questions

( Notation symbols  have their usual meaning )

1. a) Prove that a necessary and sufficient condition that a.

vector function u  has constant length is 
du

u. 0
dt



b) Given that ˆ ˆ ˆr acost i asint j bt k .  

show that

(i)  2 2 2r a b  

(ii)    2 2 2 2r r a a b   

Where 
dr

r
dt

  2+4
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7. a) Verify stokes theorem for

ˆ ˆ ˆF yi zi xk    where S is the upper half surface of the

sphere 2 2 2x y z 1    and   is its boundary.. 6

b) By using stoke’s theorem

evaluate x(e dx 2ydy dz)


 

where   is the curve 2 2x y 4,  z 2 4



[ 2 ] [ 3  ]

2. a) Find the directional derivative of f (x, y, z) xy yz zx  

in the direction of the vector  ˆ ˆ ˆi 2 j 2k   at (1, 2, 0) 5

b) Find grad m(( r ) )  where  2 2 2 2r x y z   5

3. a) If  2 2 2ˆ ˆ ˆF x i y j z k  

then find div F  and curl F 3

b) Determine the constant a so that the vector

     ˆ ˆ ˆV x 3y i y 2z j x az k     

becomes  solenoidal. 3

c)  If ˆ ˆ ˆr x i y j z k  

and C  is any constant vector

C = 1 2 3
ˆ ˆ ˆC i C j C k   then

then show that

 div r C 0,   Curl r C 2C,   4

4. a) Prove that

( F) ( F)      2F ( F)  

where F  is a vector function. 6

b) If  2 ˆ ˆ ˆA x yi 2xzj 2yzk,  

find ( A)  4

5. a) Consider the vector function

2 2F (x y )i 2xy j  

and C is the boundary of the rectangle obtained by

y = 0, x = a, y = b, x = 0.

Prove that 2

C

F dr 2ab   5

b) Evaluate 
S

F ds  for the vector field

F (y z) i (z x) j (x y)k     

where s is the surface of the cube bounded by

x = 0, y = 0, z = 0, x = 1, y = 1, z = 1. 5

6. a) State Gauss Divergence theorem. Express the theorem in

Cartesian form. 4

b) Verify Gauss Divergence theorem for the vector function.

2 2 2ˆ ˆ ˆF (x yz)i (y zx) j (z xy)k     

taken over the rectangular parallelopiped

0 x a,  0 y b,  0 z c.  6
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