
Review

Ex Show that overrightharpoonFleftxyrightleftlanglefrac32x2sinleft2yrightleftx31rightcosleft2yrightrightrangle
is conservative by cross derivative property

Find a potential function

Qfypfx

fracpartialppartialyfrac32x2cdotcosleft2yrightcdot2fracpartialQgammax3x2cosleft2yright

equal.Tofind a potential function fleftxyright
Integrate fx in X viewing y as constant

fleftxyrightintfrac32x7sinleft2yrightdxfrac32sinleft2yrightcdotfrac13x3gleftyright
frac12sinleft2yrightx3

Take fracpartialpartialy
leftx31rightcos12yl fyfrac12cosleft2yrightcdot2x3gleftyright

gleftyrightcosleft2yright

gleftyrightintcosleft2yrightd y frac12 sin12y1 C

fleftxyfrac12rright in left2yrightx3frac12 sin17y1 c



Ex C segment from left10right to left02right Calculate
A B overlineABleftlangle12rightrangle

int_Cxydxydy

0leqtleq1leftlangleoverrightharpoonpsilefttrightleftlangle10rightrangletleftlangle12rightranglerightx
xYleftlangle1t2trightrangle

dxoverrightarrowvlefttrightleftlangle12rightrangle dy

int_Cxydxydyint_01leftleft1trightcdot2tcdotleft1right2tcdot2rightdt
2t2t24t2t22t

leftfrac23t3t1right01frac231frac53
Ex C bottom part of x2y24 Calculate int_Cy ds

y x y
xC overrightharpoonrlefttrightleftlangle2cost2sintrightranglepileqtleq2pi

overlinerlefttrightleftlangle2sint2costrightrangle

leftoverrightharpoonvlefttrightrightsqrt4sin2t4cos2t2

int_1ydsint_pi2pi2sintcdot2dt4cdot1cost1pi2pi

2
X

4cdotleft11right8



Ex c is the closed curve connetting left00right left10rightleft31rightleft01right
in order by segments Calculate

QP

oint_Cleftx3yrightdxleftxysinlefty2rightdyright by Greeni Theorem

y八
fracpartialQpartialxfracpartialPpartialyy1

iint_Dlefty1rightdA
int_01int_02y1lefty1rightdxdy
int_01lefty1rightleft2y1rightdy
2y23y1

leftfrac23y3frac32y2yright01
frac23frac321frac196

fleft12right12cdot222cdot211

Green's
Cain1

7v
Xo 3Zl

yfrac12xfrac12frac12xyfrac12x2y1
区 flx.gl x2y22y1

Df
direction of fastest decrease at left12right expressed in unit vet

die tional derivative in overrightarrowufracsqrt22 fracsqrt22 at left12right
linear approximation ct left12right use it to oppvoxinote f11.01 19
If langle2timesy2 2x2y2

fleft12rightleftlangle2cdot1cdot222cdot12cdot22rightrangleleftlangle82rightrangle



direction of fastest delivea ie nablafleft12rightleftlangledelta2rightrangle xgh

sqrt644sqrt68normalize

frac1sqrt68leftlangle82rightrangle
Doverlineufleft12rightoverlineucdotnablafleft12rightleftlanglefracsqrt22fracsqrt22rightranglecdotleftlangle82rightrangle
4sqrt2leftsqrt2right3sqrt2

leftxyrightfleft12rightfxleft12rightleftx1rightfyleft12rightlefty2right
18leftx1right2lefty2right

fleft101197rightLleft101197right18left1011right2left1972right
1008006102

Ex fleftxyrightx3x2yy2
Find all critical pts Determine type by second derivative test

fx3x22xy0

fyx22y 0rightarrowyfracx22

3x22xcdotfracx2203x2x30x2left3xright0x3

x0or

y0

cr it pts left3frac92right left00right
yfrac92



fxy2x fyy2fxx6x2y

Atleft3frac92rightfxx6cdotleft3right2cdotfrac929fxy2cdotleft3right6 fyy2

Dfxxfyyfxy2left9rightleft2rightleft6right2180
neither max nor min

fxy0fyy2Atleft00rightFxx0

Dfxxfyyfxy20cdotleft2right020 intonalus

iveExFind global max min of fleftxzrightx2y22x
on the following triangular region
ywedge

cr it pts in domain

fx2x20fy2y0
11 07 in domain

fleft10right12022cdot11

2

x1langle2
1c3 y01xmdlgwhtsquare 2

C11

candidates on boundary

C1yfrac12x10leqxleq2

fx2leftfrac12x1right22xx2leftfrac14x2x1right2x
Atx0f1frac74x2x1

Atx2ffrac34cdot4210Atxfrac23ffrac34cdotfrac49frac231frac43fracddxfrac32x10 xfrac23



C2yx20leqxleq2

fx2leftx2right22xx2leftx24x4right2xAtx0f42x4

Ax2f0

C3x01leqyleq2

Aty0f0Aty2f4fy2

Conclude

global mex 0 achieved at left20right 10 01

global min 4 achieved at left02right

Ex Distance from Pleft314right to the plane 2xy4z1
overrightharpoonnleftlangle214rightrangle

Qleftfrac1200rightfracleftoverrightharpoonQPcdotoverrightharpoonnrightleftoverrightharpoonnrightfracleft5116rightsqrt4116frac22sqrt21
Ex Eq of plane containing Pleft012rightQleft123rightRleft231right

overlineQPleftlanglefrac5214rightrangle

aleftxx0rightbleftyy0rightaleftzz0right0

overrightharpoonPQleftlangle111rightrangleoverlinePRleftlangle223rightrangleoverrightharpoonnoverrightharpoonPQtimesoverrightharpoonPRleftbeginmatrixoverrightharpoonioverrightharpoonjoverrightharpoonk111223endmatrixrightleftlangle550rightrangle

Rightarrow5x0rangle5y1rangle0cdotz2rangle0



Ex Distance from Pleft120right to the line

overrightharpoonrlefttrightleftlangle1t2t3trightrangle

overrightharpoonvleftlangle113rightrangleMleft120rightoverrightharpoonPMleftlangle200rightrangle
fracleftoverrightharpoonPMtimesoverrightharpoonvrightleftoverrightharpoonvrightfracsqrt0364sqrt119fracsqrt40sqrt11

overrightharpoonPMtimesoverrightharpoonvleftbeginmatrixoverlineioverrightharpoonjoverrightharpoonk200113endmatrixrightleftlangle062rightrangle


