























































































































IFind a parametrization of the following
II x2ty2 9 F t Guest 35in t o E te 21T

1,1 Yay I F t L 2 cost 3 suit OE t E 21T

131 line segment from 2 to 3,5
F t C 1,27 t L 3,57 L 1127

I z t L 2 37 L I 12T 2 3 t

of t E l

141 n y
2 22 16

F O 9 54 sinof cost 4sing sing 4 cosof
O Eof E T
of O E 21T

af
F O d C 2singcos 0 3 sinofsin 0 5 cosof

o Eof Eli O E OE 21T

161 X 512 1 y1212 16

t 5 4cost 2 14 Sint o E te 21T


























































































































2
IFstchainRate

II let C be a curve in my plane with
parametrization F t Given that fCx y en y 2

F z so 17 and Ffs s 2 37

let E f Jct Find dI at t z
dt

Solution Chain Rule yields

Idf dye FCI't Ff Tcu T Tt

Ff C fu fydz Ff Tcu 542DF s e 2gt Z Tf oil C 2137
Ff oilL l 27 L 2137 I2 6
L I 27

Recall from Cale I f function of several
var

In Gm t 8 µ
ft

Ff Jct I t

Tdot prod


























































































































3
T7f Absolute Extrema

Find the absolute maximum and minimum values

of f on the set D

fCny a y ay D is the closed triangular
region bounded by 0101 o z and 4,01
Solution a

Interior Find the CPS
0121 133he t t

µ

fy I H
1010 Bt 410

fa o fy x y I

CP A hi

Bl osx S4 g o af g a

f my f n o N THf values at end points
o

132 O E y EZ K o

fCny f o g y
f values at end points
f o.o o already taken
7 0,222


























































































































133 Xt 2y 4 OR a 4 2 y o E y E Z 4

flu y f 42y Y
4 2g y ca zig y
4 y 4g 12g
4 5y 2y2 o E yE2
g y say

g y 5 t 4g o y x 4 2y 4 3
CP Zizi

ftp.EI tEi

end points

f o 2 2

f 4,0 4

Comparing f values in boxes we get
f 4 o 4 Max value

f o o 0 Min value


























































































































5
11471 Local Extrema

Find the local maximum minimum and saddle

points of fancy a ty 4xy 1
Solution fu 4ns 4g and fy 4y3 4h

ay
fu fy o y x3 and x y3 r y3

aegma.ge guy µ

µ

Iy n3 and x y3
ya y3

3 geometrically
critical points 0,01

y9 y o C i i and hi

ycy8 e e o

y I I O

x as x g 3

Critical Points
0 0 1111 f I 1

fan 12kt fry fyn 4 fgy 12ft

D funfury fry fan classification
144n2y2

o.o saddiept co.o we
v Jae min

1,7 t V Ree min il

I value


























































































































1113 flag Y 136g 6 2 by460
fu buy 12h and fy 342 3 2

12cg

fn 0 and fy o
buy 12 20 and 3g 13N 122 0

Gacy 2 D and y 1 2 4g O
x O OR y 2 and 2ft yZ4y 0

X O OR Y Z

and a'ty 4g o and R4yZ4y o

y 4y o x44 8 0

ye 0 4
a 1 2

2,2 C 2,2
0,0 0,4

faze Gy 12 fyy 6g 12 fzy 6K

D Gy 1212 GK

Critical Points D fan class

Coy 12

o o t A Reemax
0 4 t t V Re min
2,2 NH Saddle
2,4 NA Saddle


























































































































15.17
7

Evaluate the integral fg y Ent DA 12 0,23 593

R
3

2
n f f y eKY da dy Integrating with

respect to a firsto o
seems easier

3

y two

s

I e Z't dy y E
Y to

3 t e eIf

U substitution yields
ax

e die E t C if a 40
a

f ax by1C f

g ea Y d c
ea l.ee it a

e

eax by c

dy eaxtbytcfly.ee if b o

e


























































































































8

alienate the double integral I
ee dydx

O EX E 1
Solution

and 4xEYE4
f y 4
447

Htin
o

y 4x
Xco X

Changing the order of integration we get
4 914

I f f et da dy f e dy
o O

4

t see y a e'II fe7o

u y2
du zigdy
die y dy

















































































































15.31 9

n

I

1 ftp.fsrco It4r2sin2ojrdrdo

ftT 3r2cosOdr do t
f f 4

3 sin20 dr do

3 f f coso do f r'd 14 f y do Pdr

3 sin of Ii E o sing
O t 2ft 24

atf I
















































































































15.1 10

t a y Z

If f Z d't DA
D o

1 in
If

t
da

D

µ l n g
2 DA k ng

s

y y
l se

1 x
0

s f f l n Yidy du µ

o

Mi k Xty
Lz I 3

y o
die alfix

3 f

I

Iz f o
3

dx I i xp doc
3 6

4a li HI
Note U sub gives

I x 1if ato then flaxtby c
3
dx axtby.to U sub

tag x o
l

if b o then Cauby143dg Ca
byy If




























































































































11577
Find the volume of the solid

az

Iff du y
1 da

I
dz k ngrdr do

r

I f r dr do

r d r do

do r2dr

lol Ili
zit

21T I fl4gitarbicuni


























































































































115.81
12

Use spherical coordinates to find the Volume

of the solid above the cone 2 4
and below the sphere x4y4z2 I

r't 4 7 4
4 0

V fff DV go f sing dS do dof
E

sinof dcf do S2DS

f coset o Eli
l iz zit f t E




























































































































11519 13

1u love me

1v I
50 let u x 2g and v 3N y

3x by 3k 6 n 2y 2V
3a y V tI 5g I zu v s n zu u

n aT

v Pi it L

1y t
21g 12dg b f Lg 4 0 u 4

If gj.gg DA tf up IJI dudu

R

Eu du du l f tu du f U du

fennel 18,287













































































































ITT 14

Ci Fit s t t o ETE I
1121

f Cz F t I 21,1 t so I

41,1 17 o Et EEµ T

2x ds 2x ds t Kds

I II

Ii des IF'lt Idt I 4112 t I dt dt
I

2K ds alt t dt z f f 2 tdt

Cl o o Utz die
8

I
t l 1412132 I e t f 5312 l u l14CZ

3 2 teo
du8tdt

4

II ds IT It dt f Lo I Idt 2 dt dt

2x ds 211 dt z't f _z

2 Cds f
5312 1 2 1532,1 117



16.116.27 15

Parametrize G Cz

G T t L 5 37 t 55,57
C 515T 3 517 O Et Et

Cz Jct C 4 TZ t 3 Et E 2

I

y'dc t kdy I f 31542 Sdt t 545T Sdt

0

I Ii s I o
f 23 33 t o 2 83271 221 1657Z

r

y du ndy t2 2T dt 4 12 dt

3 integral
is path

2 dependentat3 4 t dt 4 4T tf l I
iz 16 81 t 4 s 8 3271
625 120 335 51



16

HI Compute F dr where F L y a and

C is the unit circle oriented counter clockwise

Use the answer to determine whether F is
conservative or not

Solution C t L cost suit i of t E 21T

d F L suit cost dt
2T

f I d f s Sint cost L Sint cost de
oc

21T 21T

fo suit cos't dt c is at t

21T

Since C is a closed curve and F d f 0

therefore F is not conservative

If Let F my 3 2ng T t n 2 3y7j Is the
vector field F conservative

on P 312kg and D x 2 3y2
Py 2x and On 2x

Since Py da therefore F is conservative



116.31 17

a Fi J f L 3 Zay si 3yZ C fu fy
II fu 3 12kg f f 3tzny da

3 set rift gly

II fy x 3y2
f f n 3y2dy Hy y 1 gyu

comparing II and II
f n'y zu y3 t C and F Ff

T
F is conservative
F DJ is path

independent

b F DT F'f DJ f Fcb f Fca

f o et flo l o et

C e'T13 I 11e.TT

ET
oil



116.47 18

Use Green's theorem to evaluate the line integral
3 da t C dy where C is the

p O

boundary of the annulus 4 Er ey's 9 You should

Orient C so that the inner circle is

traversed counterclockwise and the outer circle is

traversed clockwise

Solution C is negatively oriented
Y

C C UCz
f E DJ p neg or

c p apply
Green'sTheorem cz c

yifI positively c au Czoriented is pos
oriented

in EE
f y y

DA using Green's theorem

21T 3

JJ 3 x y2 DA 3 f f f r drdo

D o Z

3 do r dr 3 01ft 123

3 2K 814161 311 65 195ft
z 2



Evaluate F dF where t is the vector field 9

F x y yi xp and where C is the circle
x 2 2 y1512 9 r y

SLouliois
Using Green's thm a

II di l Ida D

gg da zgyda
5cj.sc

2 Area D z it 3 2 1852

without using Green's theorem
Parametrization of C I'Ct S 2 13 cost 51 3Sint

o E t E21T

d L 3suit 3cost At
y x
11
F drt
21T y a
s 51 3Sint 21 3cost S 3sint 3cost dt

O

15 suit 9 sin't 6cost 9cos't It Issuit 6cost 9dt

15cost 6suit 9tf f181J


