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where R is the region bounded by the curves

. Evaluate the double integral

y=1/z, y=4/z, y°= 1/z, and y*=4/z.
. Ewvaluate the line integral of

F = (ye™ 4+ cos(z +y) +yz)i+ (xe®™ +cos(z +y) + z2)j+zyk

along the spiral
- r(t) =tcos(t)i+tsin(t)j + tk, 0<t<2m.

. Ewvaluate the line integral

?g —23dy + yidz -
CrUCy

where C is the circle of radius 1 centered at the origin travelled counterclockwise and Cy is the
~ circle of radius 2 centered at the origin travelled clockwise.

. a} State Gauss’ Theorem (also known as the Divergence Theorem).

b) Let F = zy?i+ y2?j + 222k and S be the sphere of radius 1 centered at the origin. Orient &
with the outward pointing normal vector. Evaluate

@F.ﬁds_
S

. Let 8§ be the surface given by z = 1 — 2% with 0 <z < 1 and —2 < y < 2 oriented upward. Verify
Stokes’ Theorem for F = zyi+ y2j+ zzk and & by computing

a) [[sV x Fends.
b) ¢ F edr, where C is the corresponding oriented boundary of S.

. Solve the wave equation
Utt = Uzz

with boundary conditions
u(0,t) = u(5,¢) =0, wu(z,0) =0, wuz,0)=3sin(2rz) — 2sin(5mx).

. a) Find the half-range Fourier sine series of

ird 0 <
w={7_, 1%

b) Use the method of separation of variables to solve the heat equation
Ut = Uz, 0<z <1, t >0,
with boundary conditions

T

u(0, 1) = u(l,t) =0, u(z, 0) :f(x) = {



