JCLUTIONs

MATHEE = TINAL EXAM

2. (10 points) Calculate

/ // (® +y* + 22)2 dzdydz
E

Where E is the region inside the surface z° + 3 + 2> < 4 and
above the surface z = /22 + y2 — (oNE S
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MATH 2E - FINAL EXAM b

/F-d'r
C

Where F = (sin(z) + y’z, 2%y + 2z)

3. (10 points) Calculate

And C is any circle of radius 3, in the counterclockwisce direction
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fi MATH 2E - FINAL EXAD

/F-d'r
c

Where F = (y, z cos(y) + z,sin(y))

{
And C is any curve from (1,%0) to (0,2,1).

4. (10 points) Calculate
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8 MATH 2E - FINAL EXAM

5@ (10 points) Find

[ [ Fas

Where F = (1,2,2?)

And S is the surface parametrized by

r(u, v} = (v, uv, u + v)
0<u<t 2
0<v<3 Y

With upward orientation (no need to draw S)
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MATH 2E — FINAL EXAM

&- % (10 points) Use the following change of variables to caleulate
/ / (9:1:2 + 4y2)ﬁ dxdy
D

Where D is the ellipsoid 922 + 4y? = 1 in the first quadrant.

U =3z
=Dy
Include a picture of D and the transformed region D'. V/
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MATH 2E — FINAL EXAM 11

T+ & (10 points) Calculate

//Scurl(F) - dS

Where F = (:L +y,y + e, y5)

7 =4
And S is the portion of the sphere 22 + y? + 2% = 25 sirictly
between the planes z = § and z = 88 (without the top and
without the bottom), oriented outwards

Include a picture of S and its orientation. 5
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MA'T'H 2E — FINAL EXAM 7

5" #. (10 points) Calculate

//SF-dS

Where F = (z + sin(y), y? + sin(z),~z + sin(z))

And S is the boundary of the region enclosed by z? + 2z* = 4,
y = —1, and y + z = 3, oriented outwards (including the
top/bottom/sides)

Include a picture of S and its opentation. T }
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10 MATH 2E - FINAL EXAM

/Fodr
o

Where F = (1,2 + yz,2y — /)

7. & (10 poinits) Calculate

And C is the curve parametrized by

r(t) = (2 cos(t), 2sin(t),8cos(t)sin(t)) 0 <t <27

Hint: C lies on the surface z = 2zy
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12 MATH 2E - FINAL EXAM

10. (10 points, 5 points each) The two parts are independent of each
other

(a) Suppose f(z,y) satisfies frp + fyy =0
Let. C be any circle of radius 2. oriented counterclockwise.

Calculate:

/ (f,) dz — () dy
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MA'T'H 2E = FINAL EXAM 13

(b) Let S be any closed surface, oriented outwards, and let E
be the inside of S.

£y G;ﬂj
Suppose f(z,y, z,t) satisfies fy = Afin Eand Vf =9 on
S.
Let A/(t ﬂ (z,y, z, t)dxdydz

Mu (t) =0

Note: Here Af = fi. + fuy + fo:and Vf = (.ﬁ.:::fyafz):
and M"(t) is the second derivative of M with respect to ¢.
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