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APM346 (Summer 2019), Term Test.

Instructor: Nathan Carruth
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This test will run for 120 minutes, beginning at 7.00 PM EDT.

No aids of any form are allowed. Do not open the test until in-

structed to do so.

There are six questions on this test, for a total of 70 marks. The
weighting is indicated on each question. You must show all of your

work for credit.

You may use the back sides of the pages, as well as pages 15 and 16,

to continue your solutions, as long as this is clearly indicated.
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1. [10 marks] Solve on {(z,y)[0 <z <1, 0<y<1}:
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2. [10 marks] Solve on {(z,y)[0 <z <1, 0<y<1}:

.l;’- P /

22
V=0, ulyo=0, ul O o = 0, |
u=0, ulyg=0, ul,oy=——| , ulyo=0, ul|,.;==z.
0 o= Ox z=1 /g\ﬁgﬁ“woﬂ“’%ﬂln%wﬂ"? ) +L:3L‘M
W Stord 5\6 (bO‘(—-?-,\% Xurgv_?omkpl SQ\\,\}TQV\;/' W,W
R - [ A\ A Voot o=y
G SRV, Ror goloNDns W) 2 X(”(Y(O)'T\“.“ e f,’:‘.,t*;‘m, 2 c\owwm ’
o \ ! \ >
g L‘*Y/:‘-@ XH')\LKJ \(;>\2\, /Qk\(

* N
Wi e vos dena 7?/7( <o’ So O3 oo oble Ys I N e fove XDQ\*V&O'fé s v T hane . Mo

SR oy Muon Yo Avas Sxporlah Solohion Fives

X' oA X, K2, xQJa-x"Gl, 'S |
:d/w\»m; K1) 2 =x'Q) waews

S
So 1 d.ga < -
x s‘f\>\7( -tb (-°5,>\$/ K(‘Q\__Q} b o il M / 15; ?\‘:6) *‘L—\«S‘B\\"\ Seor )( \AJB\AC)\()L Q‘\'bﬁ;‘
/.S / Kol 3o gives omo, WMx Xebl2 :& Wl 3\‘:; \;LJJJ
{ A - o 5 - & aJ [ " S \ ww
WD R quedion s TrATmYbYy waong) POV SeluNev, \hixh wa dne) AL~ A

TV\C\{FJB\‘I% ardoe, N A AR BQ.\IW\ so luhiaw % LD?[O\QLS :‘A‘:{; wi&%k\"-@\\rs) PRV

g-\\(‘a' \'\,\/0 k)\g.? 0\(\3 C§V’a '\\‘;':3V\b W\ \b U AV?\)(‘J\ M ;M){‘I\V) wi bava
A\ \A‘r\.)
\ 0= D SinAA (B, S iy T \""?°\“4“vx‘>)"/f\/°km>>wﬂw\w o HA St sl

x|\ A ?Nugw\ \.

S \)‘\G;Q:‘\O %?v‘) &7“10 (s ™ ?YDU\!N\ \), wWhile U'\a;\ix ‘E‘)\\JSD CV\EDJQ“

0
G S ALK T X o
t S VZ‘\ noe ,I\\r\ S />\V\ \/j ?R‘L“’\’b \_‘\ S«Wﬁ (SVN ) y
~ ~ XL A 2 wod e x"i/wx‘ ﬁ?f\r}v\X W oo oy BY‘U\\ S\L:
v K\M s g oo S taear Yook T ?N\‘% Soee D c)o\,—\"‘? S

&7() 1) »«.’Nx) ’\'\/\1m<)~,t,\ Ym\a\&“’\b,

w2 -\
m \ 61\8 - N S:r
Gws‘zx?m\akw\)g\in%& %ﬂﬁ) Y&
| Now S TEARAX I 2 - 377 S NI S N MVOLE SR
/N " v

\

\
K‘fy &v\/[\/\ 7\\l 2 x-a Xg?h’%v\ X 0K 2 ~ %‘;\7‘ (v:{),\x—t 7%&?\'\%?( L\) = ‘—\’,)"V‘C%,/\V\-f %\‘}&‘r’)\q

\
X B obs va_
- 4 /oot Q"‘Y SUS e Noin

v

EYNOWS 6‘\7\’?\,\7\) = S: A S T &:}L\.\ k%l}mxjdx :}5_ ~ J_,'\&M 2,

) s ) \ Yo Forger e
\ - l’iﬁ — 2%6\\()«,\ CN’AV, A Q"l‘(%il}\n)" }}é&n, 3Ry 9,\5)?;‘5,‘“?“;
- O Ma-ns

So (5’?‘2— ?‘ C:\




APM346 (Summer 2019), Term Test 6/16

LECSY ?\m
- " c}g’\n K B L
XQ S ,>\V\ ’75}“/\ e ’\ sn /(\«\Q* Lbbv’?\.,,]

\ <a '1
1 U’* Loy M )

Gyv-r Al SolvXswn 1
S?V\\’\%\%
P _ U o anx e
o Q\fc@"/\,\)




APM346 (Summer 2019), Term Test 7/16
3. [5 marks] Solve on {(r,0,¢)|]1 < r < 2}:

V2u=0, u|.—;=cosb, ul,—o=0.
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4. [10 marks] Solve on {(r,6, ¢)|1 < r < 2}:
ou
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or|,._

The following may be useful: (2(+1)P,(z) = P, ,(z) — P,_,(x). [Hint: do not
confuse this problem with problem 2!|
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5. [20 marks] Solve on {(r, 8, ¢)|r < 1}:

sin 6 cos ¢, 0.<
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Viu=0, ul|—= { —sin 6 cos ¢, 5 <
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6. [15 marks] Solve on {(p,¢,2)|p <1, 0< 2 < 1}:
—p3 cos 3¢, 0<p<l
D — - —
V=0 =0, ula =0, = { proos3s,  L<p<l’
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Scratch work



