
Math 2110-003 Worksheet 16.7 Name: Due: 12/6/2017

Surface integrals

1. Evaluate the surface integral

ĳ

S

x dS if S is the helicoid rpu, vq “ xu cos v, u sin v, vy with pu, vq P

r0, 1s ˆ r0, πs.

2. Evaluate the surface integral

ĳ

S

2 dS if S is the portion of the plane 2x`3y`z “ 6 in the first octant.

3. Evaluate the surface integral

ĳ

S

x2z2 dS if S is the portion of the cone z “
a

x2 ` y2 with 1 ď z ď 4.

4. Give two orientations of the surface S given by the graph of z “ gpx, yq for px, yq P D. (Hint:
Parametrize the surface by rpx, yq “ xx, y, gpx, yqy with px, yq P D.)

5. Let F “ xeyz, xzeyz, xyeyzy.

(a) If S is the portion of the xz-plane with ´1 ď x ď 1 and 0 ď z ď 1 oriented in the direction of the

positive y-axis, evaluate the surface integral

ĳ

S

F ‚ dS.

(b) Show that F is a conservative vector field.

(c) If S is the surface z “
a

x2 ` y2 with 0 ď z ď 4 and outward orientation, evaluate the surface

integral

ĳ

S

curlF ‚ dS.

(d) If C is the curve of intersection between the cylinder x2`y2 “ 4 and the plane 3x´2y`7z “ 12.

(What is the shape of this intersection?) Evaluate the line integral

ż

C

F ‚ dr.

6. Let F “ x´y, z,´xy.

(a) If S is the surface x2 ` y2 ď 4, z “ 0, with upward orientation, evaluate

ĳ

S

F ‚ dS.

(b) Compute curlF.

(c) If S is the portion of the surface z “ 4´ x2´ y2 with z ě 0 and upward orientation, evaluate the

surface integral

ĳ

S

curlF ‚ dS.
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