Divergence and Curl- HW Problems

1. Find the divergence of the following vector fields.
a. V(x,y,2) = x2T+ y2] + 2xzk

b. V(x,y,2) = (cos(xy))T — (ysin(xy))J .

2. Find the curl of the following vector fields.
a. V(x,y,2) = x*T+y?] + z%k

b. V)(x, y,z) =< yz,3xz,2xy >.
3. Find the scalar curl of the vector field F(x, y) = y2T + x2J.

4. Which of the following vector fields could be gradient fields?
Which could be the curl of some vector field in R3?

a. F(x,y,2) =yi+ (x+2)]+yk
b. ﬁ(x, y,2) = (x — y)T — (sin(2))] + k

c. F(x, y,z) = (ycos(z))f+ (xcos(z))] — (xysin(z))l_c) :
5. Let l_/)(x, y,z) =< xz, y?z, 2xy >. Verify the V - (V X 17) = 0.

6. Letf(x,vy,z) =x%y+ y?z. Verifythat V x (Vf) = 0.




  a .           V →  ( x , y , z ) =   x 2   i → +   y 2   j → + 2 x z   k →


  b .           V →  ( x , y , z ) =  (  cos ⁡   ( x y ) )   i → − ( y s i n ( x y ) )   j →


  a .           V →  ( x , y , z ) =   x 2   i → +   y 2   j → +   z 2   k →


  b .           V →  ( x , y , z ) = < y z ,   3 x z ,   2 x y >


    F →  ( x , y ) =   y 2   i → +   x 2   j → .


   ℝ 3 ?


  a .           F →  ( x , y , z ) = y   i → + ( x + z )   j → + y   k →


  b .           F →  ( x , y , z ) =  ( x − y )   i → − (  sin ⁡   ( z ) )   j → +   k →


  c .           F →  ( x , y , z ) =  ( y c o s  ( z ) )   i → +  (  xcos ⁡   ( z ) )   j → − ( x y s i n  ( z ) )   k →


        V →  ( x , y , z ) = < x z ,       y 2 z ,     2 x y >


  ∇ ∙  ( ∇ ×   V → ) = 0 .


  f  ( x , y , z ) =   x 2 y +   y 2 z


  ∇ ×  ( ∇ f ) = 0

