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There are 10 problems, with a total of 100 points.
1. (10pts) Let u = 2e"sinyi+ 4e®cosyj + 92k
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2. (10pts) Given that
x2+'y2—|—z2—u2+v2=1, mz—y2+z2+u2+2v2=21,
find the differentials du, dv in terms of dz, dy, dz at the pointz=1,y=1, 2=2 u=3 p=2.
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(b) The values of u and v for z =1.1, y = 1.2, 2z = 1.8 are approximately
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3. (10pts) Evaluate / / 22_3:_ 3 dA where R is the region bounded by the z-axis, z = 1, and y=+Z
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4. (10pts) Use the transformation z = u/v, y = v to evaluate f f zy dA where R is the area enclosed by
R
y=2z, y=3r, zy=1, and zy = 3. o o B 4
\ ¥ =

Xy - 3
xy =1

uw  Hu
ff,xyot’/?l = ff%""la% gév/a,ﬂdvsﬂffu

O
A3

o

py"
Rys -
_ = = e
Y S =y Wz 3Wy = V7 am
xy =1 =y %'J’I =g e
Cy 3 W,y = 3 % 3
LY




1 0 Vi :!
St =

4z t0
Jals / _
t:"o J!-Jcas

t 4+
s g ﬁ[.‘zﬁm-ﬁ) 9'['5'
S I ot
2 stt 4+ A5 + 4 S/ n*E
r’ A ¢
- P

fl

7 [10-(-10)] - 20027



6. (10pts) Evaluate f

; u-dr, where u = z°y*i—y\/zj, and C is the curve given by r(t) = 2i—1%j, 0<
t<1.
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7. (10pts) Evaluate f zy® ds where C is given by z = 4sint, y =4cost, 2 =3¢, 0 <t < w/2.
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8. (10pts) Use Green’s Theorem to find f (vz +y%) dz + (2% + v¥) dy where C is the curve formed by
the z-axis from 0 to 7 and y = sin z. °
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9. (10pts) Evaluate

u - dr, where u = z°y*i4 z%?%j, and C is the curve given by r(t) = vti+ (1+
c
), 0<t<.
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10. (10pts) Assuming that

T2y dr — 23 dy
dp—td T 0l
Pdz+Qdy @ 5772
(note that %}yi = —g%), what can be said about the relationship between
Pdz+ Qdy and Pdzx+Qdy
C']_ Ca

when C; is the circle of radius 4 centered at the origin and C; is the curve shown? (Namely, the curve
given by z = 2cos(2t) — cost, y = 2sin2t —sint, 0 < ¢ < 2, which loops twice around the origin.)
Explain your answer, starting from Green'’s Theorem. (In class, we began by considering the case of
one closed curve completely contained in the interior of the other .. )
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