E. Dummit’s Math 2321 (Fall 2020) ~ Final Exam Extra Review Problems

1. Solve the following problems:

Find the flux of F = (21?22, 2222, —zy?) outward through the surface S made up of the portions of the
six planesz =0,z =1,y=0,y=1,2=0,2=1, with 0 < z,y,2 < 1.

Find the flux of F = (232, 332, 0) outward through the boundary of the solid region with 2% + y* < 4
and 1 < z < 3.

Find the flux of F = (2y?, yz?, 2%z) through the surface of the unit sphere with outward orientation.
Find the flux of the curl [[((V x F) - ndo, where F(z,y,z) = (—2y cos(z), 2z, ze¥) and S is the upper
half of the sphere 2% + % + 22 = 9 with outward orientation.

Find the outward flux [J, s F-ndo where S is the surface of the “ice cream cone” (the portion of the cone
z = /22 + 12 that lies inside the sphere 22 + y? + 22 = 1 along with that portion of the sphere that lies
above the cone), and F(x,y, z) = (x + 2y,  + 2z, y + 22).

Find the line integral [, F - dr where F(z,y,2) = (z+y% y+ 22, 2+ 2?) and C is the quadrilateral
with vertices (0,0,1), (1,0,0), (1,1,—1), and (0, 1,0) lying in the plane z + y + z = 1, oriented in the
counterclockwise direction when viewed from above.

Find the circulation of the vector field F = <2xy,x2,y> around the counterclockwise boundary of the
portion of the surface z = 2%y that lies above the plane region with 0 <z <1 and 0 <y < x.

Find the flux of F = (3z%y, zy?, 8zy) outward through the surface S made up of the portions of the five
planesz=0,z=1,y=0,y=1,z=1, with0 < z,y,z < 1.

Find the flux of F = <:ry2 +e*, 22y +e?*, /a2 + y2> through the portion of the surface z = 1 — 22 — /2
that lies above the xy-plane.




