Multivariable Calculus Math 53, Discussion Section Apr 25, 2014

1. Show that any vector field of the form

F(z,y,2) = f(@)i+ g(y)j + h(2)k

where f, g, h are differentiable functions, is irrotational.

2. Prove the identity, assuming that the appropriate partial derivatives exist and are continuous. If f is a scalar field and
F, G are vector fields, then fF, F -G, and F x G are defined by

(fF)(xa Y, Z) = f(x7y> Z)F(xa Y, Z)
(F ' G)(JJ, Y, Z) = F(a:7y’ Z) ' G(x,y, Z)
(F x G)(z,y,2) = F(z,y,2) x G(x,y, 2)

a) div(fF) = fdivF+F - vf

b) curl(fF) = feurlF + (Vf) x F

¢) div(F x G) = G-curlF — F-curlG

d) div(vf xvg)=0
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3. Find a parametric representation for the surface.

a) The part of the ellipsoid 22 + 232 + 322 = 1 that lies to the left of the xz-plane.

b) The part of the sphere 22 + 32 + 22 = 16 that lies between the planes z = —2 and z = 2.

4. Find an equation of the tangent plane to the given parametric surface at the specified point.

r(u,v) = u?i+ 2usinvj +ucosvk, u=1, v=0

5. Find the area of the part of the plane with vector equation
r(u,v) = {(u+v,2—3u,1+u—v)

that is given by 0 <u <2, -1 <ov < 1.

Course Homework due Apr 30, Wed.
Apr 21, Mon. : 16.6 13-18, 19, 21, 37, 41, 43
Apr 23, Wed. : Midterm #2
Apr 25, Fri. :16.7 5,7,9, 11, 13, 15, 17



