Math 2130-101 Final Exam May 3'9 2021

Name: Be sure to show your work!

1. (6 points) Let F(z,y,2) = (In(2® + 1), ysin(zz), 2%y + 2°). Compute V x F and Vo F.

2. (11 points) Let F(z,y,2) = (22 4 2,1+ 2yz,y*> 4+ x), and let C be the line segment from (0,1,1) to (2,1,0).
Note: F is a conservative vector field (I've checked for you).

(a) Use the fundamental theorem of line integrals to compute [, Fedr.

(b) Recompute [, F edr directly (i.e. parameterize C etc.).



3. (5 points) Suppose F = (M, N, P) is a vector field where M, N, P have continuous partial derivatives of all orders
defined on all of R3. Fill in the blank and circle the correct answers.

IfVxF=0,then Fisa vector field.

V x F = 0 implies F’s line / flux integrals are path / surface independent.

VeF =0 implies F’s line / flux integrals are path / surface independent.

4. (9 pOintS) Let C be the counter-clockwise oriented boundary of the region bounded by y = 1 and y = 2 — 22.

Compute / (—y2 + Vb + 63‘1’) dx + sin(y® + ye?) dy.
c

5. (9 pOintS) (4 is a circle of radius 1 (oriented clockwise), Cs is an upper-half of a circle of radius 3 (oriented clockwise),
and Cj3 is a line segment closing off the semi-circle (oriented left to right). Let F(x,y) = (M(x,y), N(z,y)) be a vector field
such that M and N have continuous first partials and in addition, N, — M, = 4 for all points in o

2

region R. We also know / Fedr=m and / F e dr = 5m. Note: The area of R is 7m/2.
Cs CB

Compute M(z,y)dz+ N(z,y)dy = .
1 \
Ca ”




6. (10 points) Let S; be the upper hemisphere: 2 4+ y? + 22 =4, z > 0 and S, be the disk 2 4+ y? < 4 in the zy-plane.
Orient both S7 and S5 upward. Let F be a smooth vector field such that ffs2 Fendo=mand VeF = 2.
Find ffSl Fendo.

7. (12 points) Let S; be the surface parameterized by r(u,v) = (vsin(u), v cos(u), 2v)
where —7/2 < u <27 and 4 <wv < 11.

(a) Find both orientations for Sj.

(b) Set up but do not evaluate the surface integral / / Va2 +y?2-e*do.  [Don’t worry about simplifying,.]
S1

(¢) Set up but do not evaluate the flux integral // F endo where S is oriented downward and F(z,y, z) = (z,y?, 9+ ).
S1
[Don’t worry about computing the dot product or any significant simplification.]



8. (12 pOiIltS) Find the centroid of the part of the sphere 22 + y? + 22 = 4 in the first octant (i.e., z,y, 2z > 0).
Note: This is a surface. You should be computing surface integrals.

m:// ldo Myzz// z do Mm:// ydo szz// zdo
Sy Sy S1 Sh

9. (11 pOintS) Consider the solid cylinder E: 224+ 9?2 < 1land 1 < z < 3 and let S; = OF be its outward oriented
surface. In addition, let F(z,y, z) = <xz + YA+ 22 + 12, yz +sin'f(z + 22), In(2® 4+ 9% + 99)>. Compute the flux integral
ffsl Fen dO'.



10. (15 points) Let S; be the surface z = 22 + %, 1 < 2 < 4 (i.e., part of a circular paraboloid). Orient S; downward.
Verify Stokes’ Theorem for the surface Sy, its boundary, and the vector field F = (y + 22, y, zz + 5).




