3. Let C be the space curve parametrized by z(t) = t?,y(t) = t,2(¢t) =
r2o<t<l.

(a) DIRECTLY calculate the line integral [, f - do if f(z,y,2) =
(yz, xz, zy).

(b) Calculate the same integral [, f- fo using the Fundamental The-
orem of line integrals.

Problem 7 Evaluate the integral [[ g curl F - dS, where S is the part of the sphere 2% + yP+22=1

with z > 0, and F(z,y,2) = (2 — y)i+ i)+ 77k, Choose the upward orientation for S.

8. Every curve in this problem is oriented in the counterclockwise direc-
ion. Apply Green’s Theorem in the following calculations.

(a) Let C| be the ‘ :
(1 -13 and f —Square V;ch Vel;tlces (L,1), (-1, 1)5(‘1;—1) and
o) ’ 1= (z+ 9%y + 2?), calculate Jo, fi - Tds.
Let Cy be the ci 2 2 _
calculgte th 1?1 ey ty =9and fy = (y - 2?27 + o),
€ Hux fq, f; -nds.
9. Let B be the region bounded by = +2y =, z +2y =0, T — 2y = 0,
and z —2y = 7. Use change of variable formula to rewrite the following

integral in (u,v) variables so that all the integration limits are constant
numbers. Evaluate the integral.

] /B(Q? — 2y)?sin(z + 2y)dA = /;? /??(?)dudv

4. (a) Let f = (P,Q,R) = (z + z,ax +y,br + ¢y — z) be a vector ﬁelld
where a, b, and ¢ are constants. For what value(s) of a,b, and c1s

f a gradient field?

(b) Find a potential function for the vector field g = (Iny, z/y,sin z)
on the set {(z,y,2) € R®,y > 0}.

6. Convert the following integral into an integral in polar coordinate sys-
tem and evaluate it.

2 pVE—at . 7 7
/ / (22 + y?)2dydz = / / (7)drdf
0 Jz T J?

Answer:
3 e w1l 32\/§7r
/2 / rdrdd = —=1° %‘ﬁ =
= Jo
4

45

7 Let L represent the line segment joining points (0,0, a) and (0,b,0) for
o> 0and b > 0. Rotate L about the z axis to obtain a surface. Sketch
the surface. Set up a double integral to compute the area of the surface

and evaluate it.



