











































































































MAT1349 Final ReviewSeminar

Taylorseries
Xy around10,0
FCxy Flo0 t xf 0,0 yZIy OO

e se

t 7 90 t 2 33 1907 522 coas t

Fixy Fcab t3 x a tfIy ly b

I3 tx att 2fzylxans b t ly b2 t

Commonseriesaround a 0 are

x x
e

o
I Xk El 1 X 1 1 1

1 0
x x

cosx fol1 k 2,4 14k In Hx fol l 1 1 1

x x
sinx fo th latex arctanx fol1 XIII 1 1 1

2015Final Q5 a
computethe 4thdegreeTaylorpolynomialabouttheoriginof fExy et'sinCxty
et Eocy too H I c3 t 151 x

It y'tYz t t

Sin x y IIol 1 xt C1191 C1 cxtzy.ptCD I 1 31are
KH

xty xtfy XtY t
I 20

T EY'sinIxty Tty2 124 Yf lxty k 3
t k 05t














































































































thisshouldbeen IT l t 94 9 37 53 124Lxty 4
Izzy

3

I am justextra
Tq Xty XII yCity x y tty xty

3
6

txty tty 12 txty i y 612 2 If
txty at5ft If

Hessian Form

If HF is positivedefinite then the critical Point is a local minimum

If H F is negativedefinite then the critical Point is a local maximum
Otherwise theCriticalPoint is a saddlepoint

Let Abe nxn andsymmetric

Aispositivedefinite iff detCAk O for K 1,2 n

A isnegative definite iff C1kdetAk O for K I 2 n

2015Final Qb
LetfCxy Z x3tx2ty7z2Xytx z Findall thecriticalpointsof fCharacterize
eachcriticalpoints as a localmaximum a local minimum or a saddlepoint

fCxy Z is differentiable fora11Cxy Z C1123

Find thepartialderivativesof f andequatethemto 0 to find theCDs
f 3 2 2X y Z 312g

Ii Ii o

CDs are O O O and L43 46 46

Find the Hessian

6 12

Hfcx y Z I Io














































































































Classify the Cps usingthe Hessian

Hflo o O

A 2 det Ai 2 O

Az L det Az 3 O

As Io detAz 4 O

i Hf 0 0,0 is positivedefinite
i Loo o is a local minimum

0
Hft43 1646 I

A o det Ai O O

O
Az L I det Az 2 LO

O
As detAz 4 LO

i Hft's 46,46 ismixeddefinite
l43 46,46 is asaddlepoint

UseLagrangemultipliers tofindthe constrainedcriticalpoints offsubjectto the
givenconstraints

f Xy x2ty2 2 33 6 9Cxy1 2 33 6

h Xy 7 x2ty2 X12 3y 6

h 2X 27 0 x X

hy Ly 32 0 y 312
h 6 2 3y O b 22 921 6 1321 0 2 1,23

CP is 1,23 1,83














































































































f xy XY 4 7 2 323g xy 42193232

h Xy X Xy X 4493232

1h
Y 8 7 0 X

I g1 y 18g2 8 2 4 2 9y
Z

hy X 1891 0 7 1 or 1 0 contradiction
18y

h 32 4 2 9y 32 4 2 4 2 0
8 2 32
2 4
X 2

16 9y2

Y II
3

i Cps are 2,43 2 4g 2,43 I 2 4g
Extreme ValueTheorem

LetDbe a compact set in IR and let f DCIR IRbecontinuous Thenfassumes
both a globalmaximumand a global minimum onD
2014Final Q8
Findtheglobalextrema of fCxy E xty on the curveof intersection ofthe unit
sphere x2ty't22 1 andthe plane y 2 1 Justifyyour answer including an
explanation ofwhyglobalextremadoexist
Constraints g X y Z X2ty2 22 1 andg Lxy Z yTZ l

h X y Z X M X y X X4y2 22 1 M y 2 1

hi 1 2 2 0 2 1
2X

fih I X2 y2 22 0 1 2 l z Xt2227h 223 1
hey l Y Z O x 1 22

1 2212t I 232 22 1
1 42 422 t I 22 2422 1
621622 1
622 62 1 0

2 6113,62242 61,2213 356














































































































X 1 21313 IIz
y l 131 3 37

Cpsare f B 3 3 B r 3 B 31 Bi i 3 i i3 6 6 6 6

ffBj 31 3 113 maximum
2

f 3 31 3 1 1 minimum
6 6 2

Sincef is continuous on 1123and theintersection is aclosedcurvewhich is
compactin 1123 the EVTensures that f will obtain aglobalmaximumand
minimum on the intersection

2015FinalQ10 a
Evaluatef etYdAwhereDis theregionboundedbyy X l and y 12 X for 2Eye4y y x i y l E XE12 yiz 2 EY E4lo

I fe t'dA fy e'Howdy e t fy dy4 4 4 4a 9 2 e emdy e e y e
z a 6 8 O 2

y12 x
yesez 2e By 2b Ez 2

2015FinalQ10 b
Evaluategolf xeY4dydx

OEX ey312za x I
0Eye 1

S

y I gudx2eyfo dxdy foEf x2oYdy Letu y4
du 4y3dy

Z 3
fo'eYy3dy Ia Laf e du LEd lo
f e I



2015FinalQ1014
Integrate fCxy XH over the interior of the trianglewithvertices 4,11 3,5 5,3

NY i i y 2x I
s l

I Y It Xz Iz EYE 2x I Xzt Eye 8 X4
3 I E X E3 3E X E 5r I l n
e i y 8 x
I 1 sx

gII II ndydxtf.LIItndydx

flxtHf2x l xztzdxtfExtNf8 x xz dx

lxH 3 f dxt xt1 Ez 3 dx 321,3 2 1dx Zz135
2 4 5dx

Zz X 3 2 2 5 1,5 3219 3 13 1 Zz 1235 5025 9718 10

3 231 1 2 101 94 24

Find the volume of the region bounded byx y2tZ2 2 y2 2 9 andx D
z 2

2 9 Fix 0 EX Ey2 22a 2 9

U IIES
y

4 131DV f ly f d2dry Llyy2z2dzdy
3

y2ztz pdy L ay2 243 y dy

f 21,7 5 393 2439
g

46008
35


