Tutorial 11

written by Zhiwen Zhang
Week 13

1. Use the Divergence Theorem to find the outward flux of F across the
boundary of the region D.

F=(@y-2)it+(z-yit+y—-2k
D : The cube bounded by the planes x = +£1,y = £1, and z = +1
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2. Use the Divergence Theorem to find the outward flux of F across the
boundary of the region D.

F=vyi+azyj—zk

D : The region inside the solid cylinder z? + y? < 4 between the plane
z = 0 and the paraboloid z = 22 4 y?

Flux = HS '*",:.ZJS y ”ID V-?dV.
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3. Use the Divergence Theorem to find the outward flux of F across the
boundary of the region D.

F=x?+y?+ 22(xi+ yj + 2k)
D : The region 1 < 2% +¢% + 22 <2
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4. If F = Mi+ Nj+ Pk is a differentiable vector field, we define the notation

F -V to mean 5 5 5
M—+N—+P—.
or + dy + 0z

For differentiable vector fields F; and Fs, verify the following identities.
a.

VX(FlXFQ):(FQ'V)Fl—(Fl'V)F2+(V‘F2)F1—(V'F1)F2
b.
V(F1-Fy) = (Fl V)F3 + (F; - V)Fl—i—le(Vng)—i—ng(VxFl)
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