MATH 32B Final Exam (Practice)

STUDENT NAME; ‘SQLU Dows

Mar, 17, 2020

STUDENT ID NUMBER:

DISCUSSION SECTION NUMBER:

Directions

Answer each question in the space provided. Please write clearly and legibly. Show
all of your work—your work must both justify and clearly identify your final answer.
No books, notes or calculators are allowed. You must simplify results of function
evaluations when it is possible to do so,

For instructor use only
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1. [10 pts] Imtegrate the function f(x,y,z) = x over the solid region in the first octant (z > 0,y >
0,2z > 0) bounded above by z = 8 — 2z? — 4* and below by z = 3.
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2. [10 pts] Use the transformation & = 2u + v, y = u + 2v to evaluate [ [;(z ~ 3y)dA where R
is the trianguiar region with vertices (0,0), (2,1), (1,2) in the zy-plane. Be sure to draw both
the original region R AND the resulting region in the uv-plane.

G(a0) ~ fao)
New C(hoy= (2.
G(olf) ® (l, Z)

6[‘&\1)3 (val Q{»ZVJ
&N

(0:') }

)0 Sgp (?"?3')4"0 - ‘G@ (2 "3(:4%}) ldd dA

U oy=u

::g‘?g g (*u -hS"\,) dvdu
w=2 Y=o
=3 gui (ot $03) - do



Final Exam (Practice), Page 4 of 12 Mar, 17, 2020

3. [8 pts] Find the volume enclosed by the cylinder 22 + 3? = 4, bounded above by the plane
r+ 2y + z = 5, and bounded below by the planexz +y +2 = —1.
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4. [8 pts] Prove that div curl ?(m,y, z) = 0 for any vector field ¥,
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5. Suppose f(z,y,2) is a scalar function, and ?(m,y,z} is a vector field (these two may be
totally unrelated). Suppose we have a closed curve C in R® and we know that fc fds =5 and

$F d7 =6.
(a) [3 pts] What is the value of §_, fds? No justification needed.

IS

(b) [3 pts] What is the value of § F.d¥7 No justification needed.
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(c) [4 pts] Is it possible that F = W 7 Explain,
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6. [6 pts] Let C be the unit circle in R?, oriented counter-clockwise. Find $o (20— y, 2y + z)-d¥.
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7. Let f(z,y) = % + 3y, and let L be the line segment from (3,0) to (0, 4).
{a) [5 pts] Find [} f(z,y)ds.
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(b) [5 pts] Find [, ?f(m,y) d¥

Wﬁ'# = ) ~Euer)
- f(&t{) - £(3:0)

o)1) ~(3




Final Exam (Practice), Page 7 of 12 Mar, 17, 2020

8. Let & be the cone given by equation ¢ = % in spherical coordinates.
(a) [4 pts|] Find a parametrization G(u,v) for 8.
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(b) [4 pts] Find the angle between the tangent vectors Tu and ?U at the point {1,0,/3)
(given in (z,y, z) coordinates).
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(¢) {6 pts] Find an equation for the tangent plans to
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9. [10 pts} The plane z 4+ 2y 4 2z = 3 has a finite portion & lying in the first octant {z,y,z > 0).
Suppose $hat this plane carries a charge density of dg(x, y, 2) = . Find the {otal charge Q on
S. Be sure to have a good sketch of your parametrization domain D if necessary.

am A x=3-24 2% g “:g ~> Cluy) = (3'2‘4'2"0 u, V/)

VE
Now> DoMaN N

tas 'xZO ~D 3‘2‘{'2\/2.0 ~—D \/ < -3‘2: Y
;20 —~n 20

220 > yv2p

=KS){) e 3 dh




Final Exam (Practice), Page 9 of 12 Mar, 17, 2020

10. [10 pts] Compute the surface mtegral (Aux) f[g F.dSof F = (1, x, €} over the surface S

defined by the equations 2® + 42 =90,2 > 0,y > 0,-3 < 2 < 3, with outward ~-pointing normal.
Be sure to kave a good sketch of your parametrization domam D if necessary.
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11. [6 pts] Prove that, if ¥ is a conservative vector field, then the flux of Curl(?) through any
surface S (closed or not closed) must equal zero.
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12. [6 ptsj Find the volume of a region W if we know that
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13. [6 pts] Evaluate ¢, (y, 2,2
Theorem}. -

F

) - d¥ where C is the closed curve illustrated below (HINT: Stokes’
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14. TRUE/FALSE (circle your answer, no justification needed)

(&) [3 pts] Suppose that Curl?(m,y, z) = I} throughout some simply connected domain.
Then there is one and only one potential function f(z,y, z) such that F = {7) 7

(b) [3 pts} If ﬁ(m, y,2) is conservative on some domain {simply connected or not), then we

s
must have Curl ﬁ
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