Math 114, Spring 2017 Renato Ghini Bettiol
Homework Set 11

DUE: APR 20, 2017 (IN CLASS)
1. Let f(x,y,2) = 22 + 9% + 2% and g(x,y,2) = \/ﬁ for all (x,y, z) # 0. Compute:

a) Af =divVf
b) Ag =divVyg
c) Vf-Vg
d) Vf x Vg

2. Parametrize the ellipsoid (£)? + (4)? + (£)? = 1, where a,b, ¢ > 0 and write down (but
do not evaluate) an integral formula for its area.

3. Compute the following surface integrals of real-valued functions:

) // ydY where ¥ is the surface z =2 +9%, 0< 2 <1,0<y < 2.
%
b) // xzdX where X is the triangle with vertices (1,0,0), (1,1,1), and (0,0, 2).
%

c) // 2(2? + y*) dY where ¥ is the upper hemisphere 22 + % + 22 = 4, z > 0.
2

4. Compute the following surface integrals of vector fields:

// FdY where F(x,y,2) = (z,y,2) and ¥ is the sphere 22 + 32 + 22 = 9.

FdE where F(z,y,2) = (z +y)i — (2y + 1)j + 2k and ¥ is the rectangle with

Vertlces (1,0,0), (1,0,1), (0,1,0), and (0, 1, 1), oriented such that the outward unit
normal 7 satisfies 77 -7 > 0.

c) / F dY where F(z,y,2) = (—x, —y, 2%) and X is the portion of the cone
)

2z = /22 + y? between the planes z = 1 and z = 2, oriented such that the outward
unit normal 77 satisfies 77 - k < 0.

5. Use Stokes” Theorem to compute the following integrals:
a) // F A% where F(z,y,z) = (0,0, z) and ¥ is the surface z = 2(1—z)y(1—y), with
0 gzx <1,0<y<1. HINT: Note that F = curl G where C_j(x,y,z) = (0, %xQ,O).
b) /ﬁd'y where ﬁ(x,y, z) = (2%,9%,x) and v is the boundary of the triangle with
Vgrtices (1,0,0), (0,1,0), and (0,0, 1) with counterclockwise orientation.
c) // F dY where ﬁ(m,y, z) = 23e¥i — 3z2¢¥j and ¥ is the unit upper hemisphere

%
2?2+ %+ 22 =1, z > 0, with outward pointing unit normal.



