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MATH 254N. SPRING 2003.

Review 3

. Evaluate line integrals:

(a) [, z’yds, where C is parameterized by 7(t) = (cost)i + (sint)j +tk, 0 <t < Z.

(b) fc x3ds, where C' is the portion of the unit circle in the first quadrant oriented coun-
terclockwise.

(¢) [o(zdz +ydy + zdz), where C is the line segment from (0,1,0) to (1,2, 3).
(d) [, (ydz — xzdy), where C is parameterized by 7(t) = (Int)i+tj, 1 <t < 2.

. Find the work done by the force

—zi—yj — 2k

F=
(22 + 42 + 22)3/2

when the object moves the point (1,0,0) to the point (1,1,1).

. Using Green’s theorem, compute line integrals:

(a) [, (ye"dx + cos(2?)dy), where C is the square with vertices (£1,£1) oriented coun-
terclockwise.

(b) [o(ydz + xdy), where C is the leaf of r = cos 3¢, —% < 6 <

ol

, oriented clockwise.

@
. Using line integrals, compute the area of the region bounded by #(t) = (£ +t+1)i+(1—t2)j,

—1 <t <1, above and by the z-axis below.

. Compute surface integrals:

@) [fs %dS , where ¥ is the part of the paraboloid z = 22 +y2 below the plane z = z.

(b) [[s(x +y)dS, where X is the triangle with vertices (0,0,1), (2,0,0), (0,1,0).

. Evaluate [[(F -7)dS where

(a) F = xi +yj + zk; X is the part of the surface z = 22 + y? inside of the cylinder
z? +y? = 1; 7 is directed upward.

(b) F =i+ 2j + xk; ¥ is the portion of the cylinder 22 + 22 = 1 with 0 < y < 1; 7 is
directed outward.

Compute [ (z%dz +2?dy+y?dz), where C is the intersection of the sphere 22 +y?+22 =2
and the plane z = 1, and C has counterclockwise orientation as viewed from above.

. Compute [, ((y+2z)dz+ (3z+2)dy + (x+y)dz), where C is the intersection of the surfaces

z =122+ 2y? and z = 1 — 2y?, and C has clockwise orientation as viewed from above.

. Compute [[.(F -n)dS where F = zyi + zj, ¥ is the boundary of the portion of the ball

z2 + 3% + 22 < 1 in the first octant, and 7 is directed outward.

Compute [[;(F - n)dS where F = 2% + yj + zk, T is the boundary of the solid region
which is bounded by z = 22 + y? below and by z = 2 — 22 — y2 above, and 7 is directed
outward.



