Functions, Derivatives, Limits

Tuesday, September 19, 2006
8:59 AM
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Differentiation, Derivatives

Wednesday, September 20, 2006
8:56 AM
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Standard Integration by Parts

Thursday, September 21, 2006
9:00 AM
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Integral Practice

Thursday, September 21, 2006
10:53 AM
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Miscellaneous Integrals

Instruetions: For each of the following, yon should be able to perform each of the integrations and
differentiate the result to get back to the original integrand without any errors.
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Partial Fns, Linear Approx

Friday, September 22, 2006
8:55 AM
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Integration, Fundamental Thm of Calc

Monday, September 25,2006
9:02 AM
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Taylor Polynomials

Tuesday, September 26,2006
8:55 AM
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Graphical, Algebraic Proofs

Wednesday, September 27,2006
9:33 AM
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Mean Value Thm

Thursday, September 28, 2006
9:04 AM

Mean \falve Theorom

Appllts to onhnuous i\mﬂ/ﬂ\’amc chhms 6N m{-e/m’ asx<h

= y= 'F(’Q
9\0[’%,:\'“"' i Mot exvsh a (L x= C \pevan
9"‘{‘;\003'“@ x~ b Xz ¥ %=V Suh that PO
< o = Fo)-F , Abe ylopt of P

\o —oO~

Secont ey A ¢\,
Ownly Fol. CoNTINUGLS 1= urcTion)s (¢ frahdd)

Use Mean Valve Theormm to poVEe L’“’o,ow’m\’s LJle
L’H\’f‘m’ WAS A NIA moa wMe Wrel eng of i

eUl\OU‘\‘ boothed do credd im v\ ong of thae \ivaumtens,
e \ired Aam fo duhr him, and tha neme Ao Yesrem offe”

WZWm.
Let £OO & o(x) e cntnuoss § daffrohiakale.
Fla)=9ls) = O
A(a) 70

TP e N S N Y
X 20 309 X720 6’(7() 5’0(:3

Fﬂ:/"\ Fire /‘/\V'T) WL fenos rat ‘PCXB: P{%’F‘P{CC}(X'Q\
Liey = TOED Fo ot C loatend o,

b« \,;K\A >0
b x = Fo= (x—a>FCO +feey B}
= (A} (%~
ST o
W B) - Vv PO . 1 £ SO
X780 900 X i) TN 9@) O
set “MM cdoa b/g

of Fre g qpproadres o
You (m § Mam =0 a

Naw ' Asume £0) =FCI= %) rpluytin. i fok lmp

v ()" Q
(026> 9>

2006.10.2 Page 19



‘9(0‘)’@(43’:) Cﬂ)

| 3 (a) = O
""&)?O
W By F‘“”(o) Use Taylocd Theore s
X7 A 6x) 9 Sthew~ Hho.

Tm.,(o( S Thagam Says . ) = F(a) v D (x—n) "Z'PII(O\)(K'IIY
t ‘%\ P '(A)( \4143’}1“ }', L(A?GXX'CX\
¥ P Cav))

(hn)‘ (c)(xm)

\/T\/\/
( anee eV\:\\{Y\M 2 n&@d« LMo ferm
o o)l:\/ KL Qf“\) ' S behwwen y o4

P nr
\ ‘33‘3 G H)A‘ 9)(%:\3(&-& \
Leddera X
’E(_") = (im, @t)! F((HC))LK'QQH " R

x>,*o\ 90y 7‘?0\

T \
N’D\ (5(2:\?(7(’4)

N’ ,‘3( o p ((0!"))
\ - \M a
‘ 9(/n—\) RV 2'N crw))
Sun () = x 0
;‘:(‘) y plog iFin e 94
'i ( /\(X\’X) :COSX" / ¢
Jdyx \ 5! C lemhh rJle Klls vy
_A__ 2 - '} z %W"H"‘m"\°)
o x (X ) a (o3 R=) (g = dothat-
2x?
Lm 5x] gy SNI=X \im.

20 3x2 T g9 X3
:\\M -S11x

20 bx
= lam —CoSX pluoy of 11 -—(CosO) "6' A-/\suuu‘

- X2 ®x2 _ u odd
s 3T gr 7t 5./ ?: i’ ):lv ':' fonchun.
,K} s Se &
hm sini-x~- lim FT ZL, 2N\ hay
X0 X7 Xx¥O0 _’s__ odd Joms
~ L _ X "“*’f*‘“?“f
3‘. "2 Se ).

S\n X always avemes, wf (nhale B of Fovs | aiven o walue

2006.10.2 Page 20



S\n X Alwags anemes, wf (nhaike t of s quuen o walve
of ¥ . x=1e6. Py 10 el & x, a—o)é’r S\ x
N Pe end On\y £ You ek Pvncade -
’ro\y(or Series —abo vl x za
‘P(X) Z— /\\ 'F(n)(u\) c;(’o\)

\'P a =0 MacLavein Seaes

»
Foy=5 AFP O x!
A=D o°
1 n
L= e NORS ex;{?,\\'x
Sixd)=e™ £D=| SR L2113
£U=e” = L xh g

POz R 0d=

C&(x) = £6O frH=1 Full Ciree
s Gy £ F(o)=-0
~cos ) ) Po)= -l

Sn ()~ f ) F(%xo)'

UC,(‘/\/’
CoS(x) * '\?(u)(x) S‘:(qXO}’ | / aém«\‘\/\is VY
09 (. 2 St
CoS$x—= ‘ ’ZJ!“ X’Z l.l)"x'/zL" G,«A' d S%' X

'F(\(\’-Smx F)=0
FO= wsx  £h=|
£GO= ~svmx flo)= O
FYN < —cosx  £(0)= -
PEDGN= sinx R0)=0

o N
L3, ) S-Ll 7, 250

S\/\X’ X _—3.’\ s' .7: neo GAFD’K
;cos)Yi'gsm’i 3 P(x) MJ—FA);

e sl xrs x*é\x* - O)x_'_

et'\/:’ y {\/ v 4 (1>/) ‘(,y) r —‘(\Y\“f‘-.

ey Sy gy

e QoY o ey F )

2006.10.2 Page 21



~N— _
CosY L’Qm\y

QC(‘P(’): C°5(‘q"b) + fsm(«f\a)
= e (a e(b

2006.10.2 Page 22



Reimann, Trapezoidal, Simpsons

Friday, September 29, 2006
9:06 AM

cos (AHB) = COSACOJB ’5!/\/45‘0&
s (A *63 = sinAcosB + sinBcssA

zi(A%) = eM cw :TCos(A ey Lsm(ﬂ'réj
= (cosA “CsnAY(cas B F Tom >
qe< ?"‘LA = CoshcosBt lcosASB + s ahcoslorsinAsinL

A & (6 - (COSA‘COS@ —S\nAxn B)‘t’ CeosAsin @ rS\(\ACe}G)
cos (AtB) tisn (A+B)

{\;l“ = You can getqll these sunge denh Ay st of Al
¢* (
\ X2
Sc'xidx l ' e st bell curve,

Pg'monn Suem 5

Fex) =y
_4:13]]1[ vewdty of sulnbnal (2
1J-

-4 | (Poyaxe ZhEE  left enph

b iz arih e Wrhfi))
i oot W (xa2))
R AWt V\J/ow\‘ S\b«(‘(ﬂc{x = f h(f(xt-\)

Qxﬂmf‘( ~ shmade e ecror

\VVr of Slcf-i— (14
Pt an 0 Arionges & WU Mg e ases
a b of dhog. ’

o0 (A sdankAal (X(H((H) E/]
ﬁ lmsc-l,.u V& X %¢q
’illq (F(X(H\-F(x()) -
shlmny bl o '

= \Em 2 m"\ = f‘)*(
Tofal erer s (n Tmh?

Tetul e o (2=2) 2 mh? '—

T erne decntapts o | neadly. lél,ﬁC h
MM\A A 0 coxmahon € ~W\ Etror saaley A h
D

—_ Aa = . ca /A /\4'-2 (Al \

N oo

2006.10.2 Page 23



Trapzod Bde T Cb? oy

N2 Az L?,L’ (P(‘(I\ t ‘F(“(H\)
(S
A e

Jt S sawfeos s i)
2\" (‘:(7(,,_.‘), 1 'k)( n\)
= 3 WA T2 + 2Py v

2"" (7‘ h'D + x("\,\\
=S b el + 2 md ponts ]

un'g
A N mustlevey —
Yinla candom }F("Ul) Area associnted «/
— Ao ont kaoe — Sd\ﬂﬂ"’f'v‘d (Xg,-’ )XH\B
et tHreal Xy Xeo X(H
C ave fam, b\/{'y .'\'\’J S ( _—[c(xcl) # §6)
(;“ wof"\s \ how +{>(Xul)]
W ‘
S\f(xﬂ Ix= 5 [(P(,g) F ) +F(xz\) '@63» YHhig )¢
o P(x )

(o) ¥ HFC0) # Hx,dﬂ
= e Cladly 464 iy 2lem
(MNor fh'))
Aam IE | SCW Era & Stmpsan’s.

Eshmalk eror for | s vbulrnal ;70 ‘(*\Of @(\

_J:l}: C —erfof Gr (M subiniecrva/ N ?;(’(P
-\(_1‘-.‘0 hWo¥X.

g «\\Q(Y)Ax— 5 (hew) 2@+ £

Use Taylork Tkumoh aL- L
{—\Cx) = £ +FF(odx 4 *:f/(o\ Xt £ ’LF’”@\IS +..,\F ?C)K

c is betwen O >+ x (Ms\-fp
ﬂ?(o)w-f @ 4P 3 Y b e 1
_ t, \n JL{-V\ASM
21"?(0)""1\' (O> gﬂ)(\()wq
Oy x-
206, (0. ,

2006.10.2 Page 24



e\~ W\ T Oy

§\n\/sm’) rle

SbP(x)dx -—'[P(x Y19 Peed # 2 ,) v Y
ZF(X,_/)* r?(xn\] YE |

Xo = A
Xach
’ ” N Mok be ey L Ths A wofk.
!
,m:z f,‘l" edd subscnp¥ Yens have oY
\~ fant

ven subbcr\f"m have e 2 A fx
A2 [ pere ) rPecinn)]

"y, -
S Ca: 6] € CLT
S pocial case X =90 Es
'Q a C
A
£ix)dx
ook

crror ndsvplary > 2L + ARSI
\r\") Se you \at

W on tadn At US""’SYO\ (or |y Hreoram.

¥~ b—a intrudy RK\’ lr\(°)’f '\3((0}*2*?”(\

You huut L..Lind\n; *’3\ § K34 )(Q \
/ \SM’M‘M Qs X

You )osl"kmrw Vo Yl Foofersor
Suber ferows thek AcEPT T

*F( dx= O cLse< !
S k) dx= Y ‘F(O)Y—F(O)M é,(: (b)PC*s\{: (),_}, ‘Af—‘f‘?c)%‘l o/)<

Assume P (0 seme M & xe (’L\,Lﬁ
S S\((\()éx -F(o)} 0—_?(0) ,J _‘: {tD) x & 3\"\«,()#4

I:f(br ILm:rl C/ﬁ % "

= 74 ?(o) ro *t ‘2 £ (o) 3@@) + O tENC
([ £yt ™
S Peddxz 2 b r 3 )0’ v Evar
Effod < -5—!(7_».';)

Ab .0 A

2006.10.2 Page 25



Numrical Appcox
2 panr A by Eeplace Sindwby Taghe ssie

o) /
= E‘ZQ(o)’r (°>(\n) t‘zF”(oﬁ L," N EW(" ‘§+ *?(q)(c)l«(

["l fo )] ww, CMM e tno
PSR Radh ¢ 4 M P ]
46(0)"‘3
{‘F W+ 4P rfuy = 2N ’F(o) > 5 MO +Erear
|Ecncle o WS A
EXT bl YoV
Eroor (n one kron o< (WS b‘““’h/ly
T e A terms Fn = l”o‘msmg 7350
Tt ; ¢ T ‘n'}
| © rcar 5((v€5¢ﬂ) s £ 4 ]

(F2)(15)- L

Tr 73V wwum\—cﬂmﬁv\g = <V fhare el e N
<Cm>c.

(\'al\é raveal hw'\df\ o'f‘ \'b\ ”5 SRMIZY .
KRk o AR R

2006.10.2 Page 26



Separable multivariable

Monday, October 02, 2006
9:03 AM

‘iﬁ = F(Po(x) sepamble form.
” o e
M % ;Mﬁ"O(\/
% 'P(V)fMo)/p(\/ %
y}<$t o)(t)= \ ole this 1y the wwhole Ahiney

dv - (x)
o Fly)9

dy |
-ﬁ chylx, L‘)Ax

SF%/\ W 7ot dx Thes o hew you selven

32(0M\o\¢ u(\Jof\\on,
D\?FWHQ‘ Cquahw\ relates ao Rnchen = 13 darvahves.

—_— e —

2006.10.2 Page 27



2Po|ar Coordinates, Area

Tuesday, October 03, 2006
9:02 AM

Pel 4\ v

y‘-_ («,y)/(r,e)

16 |
X

X=CsO
X yc Cs\nO

C:p\p\« A \C*“uwm'} curye. C ;20536
C\/\Lﬂ-\k 7:\\/\“\(— ("—() a circle
¢ = 2rcos©

xt-2x ryE=0
(<=2 [Jry2 |
(- +y2 =1 Equabon &
@ curele of
:2@)‘6 MJ(US/
' 5 Ctred af-
T‘( X<l yzD
)Y
r g,f =J3 C\,06)
x 5 N F)
£l =
e Shovld LQA
*g|=0 g

2006.10.2 Page 28



(F 1S
S (T
zr1 AN
?0\/&,,,\/‘{' 9| \12
keqo aoin,

’—(Q } Fwice

e —

-+(D
r=$(e) ‘t// o ximafe area of;u,#vof wdth

oA ‘Z‘TLJQ ¢ d
pmeypng you bave a4 © o *L.,,&w (s
ra/‘d Lw ah=(gc) (54 )\:md‘on

o'F +L\l_ (\;’( & (c,\l VQJN (W\&g'\s
éA’ 2(‘1&@
ahA=35bh -3 pab-

7’ '\ “Z ’lde

A - S z[F(e)l lo rae °
f ()

Aru\oﬁ crele ef =0 056
]
5 f'ff@ﬁaae
A 2; S q(oslg4g
CDSlG’ ((r—cosze)
/Zgz \\’(oﬁzé'd)é
- S«/\ZBI
2 { g y 50

?MA 'H'\& afean 0“*’»& the cecle ¥V - ‘g A 1As1de. Hre corve
Yt S\ QQ’\

a9

i)
2

Ol
.L.% (3 qr(b\fc(OUQ[
s 'Zi-g floatdoesd
“EL really (oo |e

2006.10.2 Page 29



~ really oot e
th !

2g-%
E.—
Sl S
(o
|- RN
Srfl
! [/o\/lrﬁ bf ksgechon
)
A’%L
(‘)4'5 of (MtBechw < f’% =5n 20
26= T 7F
Y
- U
3 Q,LG_JJI

Az Vi SZ%U\'L(ZQ> - %lc\e
¢ T\ J(os('l(l")
)itl ~(05 LI(»)/(

You need ty prov dodde wayfe Formddas o fie bty

cos?6 rsnZg =\

@26 = 3 “’(osZ@]

2006.10.2 Page 30



Vectors

Thursday, October 05, 2006
9:25 AM

Mtu,m“\'c\t only
SCalos) Ceal B pressusions, dishince, sped Y, logthms..
Veckrs w Magabtde & ditetin  yloubly, acelvabon, Rree, momfm,
‘) U\"( danvabwe of-a Ccn.l&nd\o/\) }oa{\rg,
ongulor mo VoM,

Pelx) vy 22)
Auh—handed cosrdinate su/sken,

dishmee hwen a (0}. €, ;(X°7Y¢>)2U) & ‘0( c(x”y()z,)
=Scalar .

\Po\ol | = (Yn'xo\'z (Y ) (217 2a3" = Scalon,

We VZVM(* aveckos Lrom S qn + €

Ocigsn O = (0,0,0)
Pornt o = ( Xo ,¥e)2s)

/
Vedor S = KXo, ¥y, 2o > (oMol of o vechsr

.
(R |

%VLCN’ Gren (), ’(?(\/\/\/€>
o O KXY 22

—

Z fpz Vor = X%, Yo, 2,72/

-~ -

\_J’

(X, Shon Hhak OP = Af, W $,=(1,2,2) + f,2(2449

—_—

b, > 41,2,32
40 =<, 4 e
Ve, = <,2,3> s= = O

2006.10.2 Page 31



u[, "'.7 A | \‘,\/’l ‘L \'/ ‘II

Br. =41,2,3
?1_1;74=<2'\) 42,63 |
v, = <,23> s= = OF

MagaMle of o veehr (6t Jength,
(e oF S5placomart)

Te R=4a,b >, W Mg T =X < Jaz rb2e?
\\ €, Pz l :\[Ez'xl)u()’{Y.)Q*(22'2')2

® asnc Pco(u\\cs of vedNG3

D) Mul\wtolmhw\ \)\/ asalos S
So °s < a,, c) = {sa, sb,sc > Doesn’t™ claannyg.

J:S 70, Ht sad a pointinsom dicechay b 2 ’mq 'M*
\PS <0) Yu sa & & pornt e oz d\rechens. I
sl = Is| &)
D A ¢ Subtack e
= Vi, Vg, Vi)

=KUY, LAY, | Ug H VD

v, Vi, V2TV, , U\, D

CLclq<

2006.10.2 Page 32



2006, 10, b

Friday, October 06, 2006
9:04 AM

WL tinle of a Wehragy q &sfl«u/ﬂ/l‘l’ Fom lfl- i Sfac fo
ant\W,

WO want b add vedvrs,
Vacke addbon £ fum]ltbgans yav

20 veePrs v 3 SR ARG V‘Nf
J-V = _(r,‘—d)
7
)/»ﬂﬁ"v‘
- 3 2 aV
\“/7“/) 52’]‘) G"’VA ]\(SM
S ‘ > ort dlegoma | 00
J e puallelogrom,
Sty .
[ _?5 V+y-0 =V
T=T 2 yechor fson O 9N
VU =T zyteter fromm T
wnt veches  Wave \eﬂbﬂr\ =\ Ty indeake {rechor Depked
Wy b [0 =)

A

unt yechor jax drechon | ) 0,07 A( G~ bt ) =(Q
wib veoe 1Y direchan <O,),00 )\ ( “Wat) o( \/)
uak Ve e tn2zdvechw 0,9\ (k'\md') 2(2)

\"'4\)\,\‘2)"3): V\+\))\—\)\_

To comtrvcha uat vechy, oo jst dwvide a vechr by s
ragnibde s qeb Mmagarhde 1.

W A <A, A, 2> 4 5 =400,

Thon A - Ao A\3
(s » Frms , B
Cack Hut | A=)
\A" \(A"’Aqﬁs A_mtf A :

A b

\B\ =] AC2A, rALt
A‘f’*hq’qf/«‘w;-

\& =)

2006.10.2 Page 33



Dfferatiahe n & Trtcaahen o vecton
Fusk . ool ctpresaabahavts of coeves

Vourndts =€, bt
Specfy x © X(E) &, ek <g
AR I(3)
YA Z(e) MoV o hyve o\vu./\/r
fo>hen —> Tt) porbng s
e Lk, ylo), 216>
£x. A
7 =< ey (8, Asalt) O R
e
% = HAcos (£)
v = Asin€) S conve XY Plane
Z:0
W shvtat 44O, so omtuelakuse

v ake (- 9o cockwige,Yuke acg. of lof 2
cobcdinabes . Erhar one.

? :(’A’ coSk, A’)Mf')o> A
¢
W yovpvka () onhoth, \js
vou shilage N bur yev
st foeme W ns 0,

Dl \“g_c_\\rs
V) = xe), &), 26> k=time
i - (e bic Mt sfchange of
3E TN P lhrotyr Y s vewiny,
Ak20 ot

24% ) %é-) %
T has magawde & diechon,
Y
seeed (3 = speed

<l

v ool fugent 1o fine .
vdoul\/ W, S fugal fo the corkt = d\rpchon of 7.

To see that ¢ istmgut &, e fom dof

(t+st) - (O
L rlEral) -0 rlbpt) v
A??O Ak p f(t)
Jqsflmmzn
hme 6t
ot

2006.10.2 Page 34



| et -
\n ‘?’70  (e+eb) (49 Voqnhw fo 4o cuve.

— < l
a(E) %ZE <d¢w jew%g*'
e’zrr,w'r Lt T= ZII
e -
C(4)z { ON k), s1nlest), O >
3= i,‘(’:_‘_ = (—ws\n(w‘c\)’tocos(wt), 0}4;,
1¥7 | Wsm?(wt\ Htoteos¥ (s €)
\?| = 1evlg

so dpeed 5 G
‘\"\w\.trs Wo— ‘(u'dﬁly yov 9o asind the curve .

\Ce’ ) O X (aN(W’ at‘\\y lhave Y(a/"‘/&h’lf‘ ” OJA‘ o rechun,
r(%) L v(©

= ﬂ!:%’ =CA M2 CosCos) *4(»7’31"(&)5); 0>

Z - mz F‘((’A
So a (o\f\h) " Of/ Q\\Nc"w/\ s —c.. A(d'[mhqq \AU”AS

2006.10.2 Page 35



Test Review

Monday, October 09, 2006
8:55 AM

LFMA r 2 non2vo terms (n e Ta//p/ §me> es(/ommv\ alpout
x=0 of ¢ ’J'P(x) whoe  erfle)= \/"9
(7"“ dnt rged b Cval./ll/-c fre mK,rAl) o
erfle)” w% €k

ortX) = = 'R
lT(

Ucnf(x 4\;-%2"3& - _( Zx)( ’2)
2rf0x) & -Z(Q”‘Z) Zx( 25" )]
To\\{(or senes expansiont F(@)+ $Lod (o) 5 £ GYxo - -
=0
UP(D\’O T-0+ (vc) *’3\(
RAGE ?‘r‘r T= F,;rﬁ)r x2 @)
¢ £ o) = O oo
0 (:”((O)

7. Considv Curve .LLf\MJ by yk(g/l)(xfz)

Q) (’\/\J Al ()b 0N curet whwe g *. hne 1y hermental
b) 1 all ply Wt bangert o

N Shew that (x, ¢) = (3 J2) s on ™ cure ¥ wink

9‘(\/4\\“" G amgat (e B 10% cove o fat o}

2 0 EDE-D
- f =D 3 = ()(-2)
-2 2 (D) + (A =-&
et enred) SH L
Ql Z T'x»l)cx'l)
O" 2?(——-5
2 [
O= 2x-3
2= 2
2% DNe E
TM tlng (> no? )AOf\lM“"\‘ ' -l-0D(-\-2)
\1_ vheal ‘\'?V\ X C'ZX’S)
_2£ O WV YA @
o ufh 1mplicikly, (3-1(2-2)
27% P (><’1> t (x-1)#2x3 Zg")

2006.10.2 Page 36



“ldxy TNV )N s TS 2
O 2x-3
2ox  butakshll oac

5 2 s &bl Asymphle
ﬁx- =0
Y

2\/ (*’2) + (xfl\i’x:,

N ¥ - Ax
(x2) + (=D
y

a3
fé O = (x1)x-2)
y~0O O = %1 x-2.¢0
kX x=2
Q) (3, ﬁ) (1,0) (2,
\ﬁ) 2-N3-2)
= (D))
’L 2
LY . 2.-3

‘i;_ nl 2R3

dx | x=3 3 J‘Z)
= 281

V-2 ’zg'(x’%)
y~§1° fﬁ 2
Y”u’i”‘ z@*ﬁ
3\ ravelve wvcle QP(\/,IO) ,( (L>r>0) about

\/"‘( X —ax($ J CPC&L\V\ A J_M\J"_(’{"OFUS\
) Use M Hed of ('JUlCS t wash3 ~ wnlt an 1/\1{9@\'

for e yolome of fle dous.
) € valvake (akgral & debvmee yslome,

] cotred at(0,b) = r
A e
e \l= WSL%WJx
- WS(Tiur - %0 )dx

2006.10.2 Page 37

o :\“'
\H

~



1 @

=M (ks - 2, )
\ff'tﬁ +b = oot (i’ )
" ()

TG ) — (S ) e

s & =27 by’

2006.10.2 Page 38



Test Review 2
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8:55 AM
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Integration of Vectors
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Arc Length

Tuesday, October 24, 2006
8:59 AM
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Calculus HW

Wednesday, October 25, 2006

8:59 AM

252-1 Calculus Homework #4 Professor Silber

Problems A1l through A5 are due Monday, October 30 at the beginning of class. The
second exam will be Wednesday, November 1 in class.

Al. Consider a cube with eight vertices at (+1, 41, +1); in the previous problem set we
showed that four of these vertices can be connected to form the edges of a tertahedron (a
triangular pyramid with all edges equal). Compute the volume and surface area of this
tetrahedron. 7

d

A2. Consider the three points P = (2,1,1), @ = (4,2,1), & R = (1,1,2)
(a) Find the cosine of the angle between P_Q and PR.

(b) Find the parametric equation of a line through P and Q.

{¢) Find the equation of the plane containing P, @, and R.

{d) Find the area of the triangle with vertices P, Q, and R.

(e) Find the volume of the tetrahedron with vertices P, Q, R and the origin.

(f) Find the distance between the origin and the plane containing P, Q, and R. Hint: this
can be done easily using parts d and e.)

A3. Suppose U=i +j +kandV =i+ 2j + 3k. Find two vectors, A and E, such that

A+B=U A-V=0 BxV=0.
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A4, Consider the curve defined by the vector

F(t) = et cos(t) i+ efsin(t)j O0<t<2n

(a) Graph the curve and compute its arclength.
(b) Compute the unit tangent vector T' for the curve.

{(c) Show that the angle between a line from the origin to a point on the curve and the
tangent line to the curve is constant and compute the angle.

A5, A roller coaster has height y (in meters) as a function of horizontal distance z (in
meters) given by:

y=905in(%) 0<z<90n

(a) Graph the roller coaster and find where the height is a maximum. Compute the
curvature of the roller coaster.

(b) Suppose a car of mass M on the roller coaster is moving with speed V. Gravity pulls

down on the car with a force of Mg where g ~ 10 meters/{sec}?. How fast does the car
need to be moving when it reaches the maximum height such that a passenger will feel a
moment of weightlessness? What happens if the car is moving faster?
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Practice probs & Tetrahedron

Wednesday, October 25, 2006
9:00 AM
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Tangent to curve, Kepler

Wednesday, October 25, 2006
9:26 AM
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Particle slides off sphere

Friday, October 27, 2006
9:04 AM
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Conic Sections

Monday, October 30, 2006
10:03 AM
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Fns of several variables

Thursday, November 02, 2006
10:04 AM
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Partial Derivatives, Higher Derivatives

Friday, November 03, 2006
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Directional Derivatives 2

Friday, November 10, 2006
10:09 AM

Use

Direchonal Denvahve fy show that gt pounts VA
Avechon of AMoxmIMm (Acrease n Elx,y,2)

dF _

5E bt s i 4 95
V{ ;/mrcd'

A -

T vF -3 =1 vF(If] s o

H—\\/’] \l/C— l'\”r)l\ valtk vecter n Haal

\vE) NS dczchn.

Lwl)csk Feould be v when
Co$ 9”’\ ] e:O A
o ra AN AL WIF
S

/‘Mv)m\\lie of gudint kel\y 'AY
@t o chanae o€ Rinthorn
e dicecho A whaase X ¢ hanges
MmesS p“me\ \\/ .
VU F =M mafe o change of
r!cf‘\icg when e Flx<5Y)

VE Gumdar s | L et corves.

Fe
x Cr(o\&\u\)(— T o 2D\1Ld‘/
eon e, Yot whe Ve corvey
/l ore svkes ED/GndM\“
F=2 (s 3D vedst
Dot PI‘D&NC’\" hasto e O,c0 L.
Y e=0 o ke of ch
a1 e (e 9%
’F(*)\/> Py .? af
R ER(G) yfy&) 7;"/ \3/7
H:EG\ JHQ;V‘Fﬁ -Al\\,L/dl'
dt 3 de  dydt A C

Now (or\dU & ckow’( of Vomalo\es wccom Q‘?Y) *‘CP,S)
Careson (6, ) 4o Rlor (1, ©)

1C(x\,y)—‘¥(x @Y, v (69))
:(/g\?‘% oE ooy, dbay

of Channye of £
¥ ? IX ¥C Ny rabe of €
TN~y

c ) vwel foes held

2006.10.2 Page 98



(
e 36 30y 3
}_ S')' * ygz_
ex.. b lao Hintyy 70
X= & aslﬁrcs 5=

Py , b

> és ’

o0 SF¥x a@ 3. 3F N
NI }‘ﬁ ¥s &?5*%%}%
}C ..eré _ S > -
j;zx res ﬁ’e ﬁ%s
Q_E = 1 : ' ox - re M :--—r‘L'j
Dy Y 2 Ve >s

(o)) r () - 2
% = () (@)(-re?)

s Fachen s (ndeferdnt sb Hre vonable s.

I
(]

CanG £ \ny)
?’ \A(ee) 4 (e )
= \n(rere®) = \n(t
=2lne S ldensnt appesr akallso ¥
£ .2 \/ 'S ma(fom,\\—ofs.

X »r

ﬁ 4 —j =0 ParRal A flereara\ cquabon. “[qplaq'/&'n.h
S xt ) Y
What s qn M b H"\ N ()D(ar coocdinats 7

3 L = 3lewy esno) =30, 0)

Wit 56 28 5 9T \ndems of €98 whwe k=wsO Y v
X ¥

<
>/ 2% -

—é i— + B_—_E_é_;_z Ss\Wwelfer

2006.10.2 Page 99



nr Ney L= - ___ S~ v o7 s
ax 1% )y A 3x de T Sy 3¢ s\We dar
LK 28, >3

PR as 2 3B A, 33 ¥y x| 3y
;&7 -5("?? do x 287 Jy Yo

— =
on e
3 - 28 2, 3530 -

oK dc R 2O M
5 _3f e 33f2e

= =73/ Y + © y

b

K=lws& Y= (5n© (7“’—?(;+\/ o= ‘;{‘
2c - X 2 0 00 - - Y (26 -2
P ¢ R (¢ -Xl»m/'l
> —
b__r_;i.';yne }’9_= —\—sze:“’f? erf;: 2x
%
e _ Y
Y}i = (ose?‘;-sme g_i;] S
2 £ 2 (me-4)
5{&29@%;’51
%591:'7,0’529
Pt =!"c=>>29

2006.10.2 Page 100



Chain Rule
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Implicit Partial Differentiation
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LaGrange Multiples, Constrained Optimization
Monday, November 27,2006
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LaGrange Multipliers
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