
Evaluate 515 .1
# gazky dydn

= Jaxy2)"dx = S216xda = Saili

= 32 - 8 = 24

#25] x-

y dydx = jxy - zy2) ! du = Jax-fa) - 0 do

= J22xda = x28 = 4

# (%) 1- dudy= -dy=
= By+ = 1-0 = 1

#6 9390 xy-2xy Hydr = )xy-x-bx = 3310 -Exi ux)) de
= (3-2x +4xdx = -Eu+2x7 = -18 + 18 - 0 =0

#: dy = So In +my)) dy = Jen +1) dy

Santat
U-sub IBP Judu = nr-So du

U = 1+zy n= 1n(t) du = 1dt = (1+y) In/l+y) - (1+y)/ !
FORMULA du= y da du= - It v= +

t

↳ So Jendt = tent-ath = Renz-2]- 1) = 21nz-1

= tent-t + C

#8 ju try dudy = Syndy = 14+45 dy = 4y+%3/ ,

4

- 16 + 5 - 4 -2 = 12 + 08 = 36+5 92/330. 667



# Jenigens earty dydx = Seenx +y 125 dx
= jena2x/plus-e) dx

= (5-e)/ = (5-e)[te22
= (5 - e)(2 - i) = 3(5-e)

#01' eyedyda = 10 pne1 ? du = Jone (2-1) da

= /'xed = nerl ! -) !end = =(0) -Zei)
IBp Judu = nr-Judut

= 32+ 20 = 3/2
t

t= coso

·H drea ·
#11/2ji since dudy = - -yes dy = (2 ,

-310 - 1) dy = j23dy
= Ey21 = 2-E = 3/2 So like

,
are all the integrals 312

or something...?
#12 fig Since + rosy dudy=co + acsy/ dy =J+cosy] -+oldy

= geosy dy = Esiny
*

=0 - 0 = 0 We
at least it wasn't" !!!

#13 leddy =Sy
IBp Judu = ur-Judu D

= Inx dr= Edi =SYdy==yalb=
du= Ed v= Ina G

= Jedu= Inak -Med So =An
=zln4-lu=l

= Inz
* = z(nx)2+c V



See #7 FORMULA

#14 92J? xeny dydo * 2 s/geny-y)) . do

- S. (Renz-2)-121] dx = J_ (enz-1) z do

= benz-1)z2)? = (enz-D(2-2) = (21nz-1(32) = zenz-E

#5 /by-2xdA = /by-zedya
= % ! zy-zxy! da = )! 16-4xdx
= 16x- 2x2 % = 16-2-0 = 14

#18 JySinty)dA= ysinty) dyd=y cos(x+y)d]d

lip Judr = ar-rou = jo-os() + sinstyde
uzy dr= sin(uty) dy
du=dy v= -cosity) = Jo-Hos(u+) + sin(t)-sin(dee

W
=#sin(+H) - cos(x++) +cos =Fast-s

= (0 + 1 +1) - 10 - 1 - 1) = 2 +2
#19. Sme3 da = Singers dudy

2

= ge espe dy = je
-3) dy

= Jenn-3

dy = -e
-3/2nz = 7 - yen- 1-2)

=

- 2+ 1 = - 1



#2 - 12x(2
,

x - 1 -y < x

5 x = 4

x = 2y
9a

&

#4 Oy11 You <Zy ↳
10 ,0% o ... g > x

I 2

#6 1xe2
, ObysIn r

>
A Dez,

2)

y
=1nx y

= 4x or n = i)2=
①

3x

8- · (2,8)
--
M#8 Oxy : 8 YY:x Sys

-



Write an interated integral for Area = SSiddA
for (a) vertical and (b) horizontal cross sections

#10 Vertical : For each i 10
, 3]

, y is between

(a) O and In .
So

Area = 93 J 1 dy do

(b)
horizontal : for each ye /0, 6)

,
se is between

12 Y and 3
.

So

Area= JoJ3 1 dy o
(a)

#12 vert : xt10 ,27 and y between 1 and e So Area : JugerI dy de

16
Morz : yell , e3] and re between Inly) and I N

y = en

#14

So Area= Jenga # d i => x = In y

vert: Elo,4) and
y between 0 and tance

So
Area = S Stance I dy do·

Area= J'Jic4 I dy o
!

horz :

yelo, 17 anda between tan'x and/ So



#16 In

everti For xet0 , 1) yelo , 17

for see [1 ,e) y between Inc and 1.

So Area= SSoAdydi + Sod A dydeon

yuch!! two integrals
horz : For ye 10

,
1) i between 0 and es

So Area :

glge & dady

vert : for et(1 ,
2]

y is between 22 and x +2

-

Area = ]2 garte dyd
borz : for ye10 , 1) a between -y and tryfor ye (d

,
4] i between y-2 and try·So

#20 Sketch R a evaluate the integral

ya
Volume= Sogsinn s dy du = fayasie

-
2

-sincebecod epower reducing formula

Sint =
1-cos2t

= /x-[sinzul/=(n-0)-10-0]:



Areadriyn - y(y+ y-yE( - x) -()

↑

#24

= -3= Ele
Sett++

Ya
Volume =S3 dyd=d

# = refer - co]dx = (2)- 1) Edu

= Ele-1)x +E = (e - D (p -0
#36 Sketch the region and reverse the order of integration = - 1

dyb

(2,
1n 2)·genrei

Area= Jenag21dady = Seedady



#24 y =2x

↳
(vertical)in Area= 11 dyd

90,01 M = y da = J24 - 2xdx

= 4x-x % = (8 -4) - 10-b)

I 4
-

=> zy -

y
=

= 0

=> y(z -y) = 0 &
y= 0, 2*

R region (1) for yeco ,2)
= J (y-y) - Lady= zy-yady = yz

-zyI between -y and y-ye

= (4- -) - (0 - 0) =

18
= 4/y

#6

& Ivertical)

Area: Seen I dyd = fyede

· = fezenx-In do = S? Ind
= xlux-x(=(e-e) - (1)

IBP Judu = nr-So du
= - e + 1 = 1U= In(t) dr = 1 dt

t
du= - It v= +

t
-

!

⑳ don't know what I

So Jentdt = tInt-Jdt was expecting, but it

= tent-t + C wasn't that !



# 10

#Yet
or m=ene

in
Y = 1 -x

Chorizontal) or x= 1 -
y

Area= Shgeng Addy = Geny-l-3) dy = Glny lya
· yeny-y+ zyz)? = (Inz-(i) -11 1 + 2) = zenz+ 12

Yp y= 4-2

(vertical-but not simple?)# Area = C'Jin1 dyd + findy e

= Sints) da + J" E-(-2)di ↓i ↓
y= -x

-
= Cradx + Joxdn + f ! -x + 2dx

=!++



Curve 1 : y = -x

curve 2 = y = x(2- x)

intersection -x = x(z - x)

=> O = x + 2x - x2

=> 0 = x(3 - x)2x=0,3miAndy
dem -I

=x=x+ xdx = (: 3x - x dx = Ex -3)
8

#16
Ya

= 27 - 9 = 2 : 9/2

Area= If dady =1 de=(+ - yady=yny--y
I (2+ 4 -5) - (2 - 2 + j) = 8 -3 -t = 4.

5 = 9/2

#19(9) Ri = [0,] X /0
,it] ,

Area (Ri)=2

so Aug(f)= Sinkety) dy d

=-cost d=++ coste
Ya

y: cost

- zosuda =singy= cos(x++) y= cos(x+π(z)
= sinx

=
- COS

(b) Re = [0 ,it] + 10.12] Arealez) =2/2
Must've been

neg.ontSo Vol= f Sin(ity) dyda=cos(+y)dx = Jo
*

-cos(n+(2) + cos(a) da = So Since coss do ↓G
↓=cos + since -Costs-Foso = -(1) += 2 So Augruff= * 2 = 42



#20 f(x,y) = xy
9

·
Q :Which is bigger? Augre (f) or Augr(f) ? Compute as verify,

guess bl =smaller area, so larger total ?

V = S'S'xy dydu = Soxynl! = S!x( -0)dx = )!xd

= I = So Agrilf= V =+ *=
F

Vm = J. Skydyda =S.xyz/
*
da = !!x( -x)dx

=(2(x- x )dx= (x- int)))= ( - 2)=+= 1
So Augulf)= Va=* T Well I'll be

...

⑳! how's that

work ...

In retrospect ,
what seems to be happening

9 9 is that in the outer region of R,
the part not contained in R2· I
BH

C
in the part of Ri not

contained in Re the value ⑳ who would

thunk it .

of fEy is "particularly large" Since

MY is small when Y is small .
And apparently

this more than compensates for by larger area.



# 21 h(x, y) = x+y2 over R = 10, 27 x 10 ,2]

Vol = S22x+ y
= dydx = 9 xy + zy3)

1

=2+ Edu =Ex3 andA

So Augu(h)= * Vol =** = 813

#22 fix, y)= over R= [In2 , 21n2] x [In 2 ,
21nz]

In ab = Ina + In b

& Inz+ In(nz) - In(lnz)-
Vol = Shenneney dydx = Glynjh (ln(22nz) - G(nz)]dx

& Inz+2)-2)

= Sen Alndx = (nz(enx(2) = 1nz((n(zenz) - 1nz] =(
and Area R= (2lnz-lnz)2 = (2) Wait ... I know what's about to happen...

So Avgr(f)=r
* Vol= = 1 Sot. knew it.

#26 f(x, y)= 100 ly+1)

3a
Area= J'/2y do dy

= So ky-gi)- ya dy = J. zy-zgady = yz - zys) = 1 - % = 13
↓

Vol = S! ge 100 (y+ 1) drdy = 1 glo0ydudy + 100 AreaD => looyado oyzy-y-yz) d o

=1, 2002-2003 dy+= Zy3-50y4 + 1020-b
= 300+ 50 = 150 So Augr(f)= Vol=* 150 = 450 people per

sq-mile on

AVERAGE .



Describe the region in polar coord.

Kercoso Yersing 4z
r= xzty2 tand= Yx

ve(O, x) Of Co
,2)

.

Oe(-+]

#2+y(1 , 4) and O avoids quadrant
, so

re[1, 4) and Of Fik,12]

#4 O-value between x-axis (0% and 600 (e) Since

e
2 half an equilater trangle

53

(π/3 ↑ x = rLoss

I ex= 1
-

=>I = rcoss

= r= seco .

2 E So Oe[0 ,
is]

⑧· (x,y) ↓=seco a=253
cost

· 10
1

↑

tanO and re [0
,
secon IDEA : use trig

d
y=z

2

#5 O-value between x-axis (0%) and y-axis /90 r) de 3
L

tand = 3 ·=> h= ziz Zand

M Coso=h => v= = 25 sec

So for Oe[o,] ,
re 11

,
25 secon

= COS
,
So

coso

& x=2is then V= ZE Seco

So for 0,12]
, now use y

= Using - V=no
= yesco

Cy= z ger r= zcsco · ⑳
Punchine : Ot (0,2) oh that's simpler.

and iftoTo then RE (1
,
2 secon

and if <04 The then re (1
,
2cO]



#6 The O-value is between (1-53) : (1
,
53) so Ot*,].

x= 1

4 = 22 +y = = = T= 12
,
to

So F=2 on circle

& U =
r 100 = v=0

= 2 seco

CK=
r= seco on live K=2.

So Of[-12]
and re (Seco, 2]

L

E

22+q2 = 4 Z So O = tan" (13) =3

Ya x- 1)2+y2= 1
-

#7 2+y= 2x = U2-2x typ =0
1-

·

Complete theSquare) = 22-2x + 1 - 1 +y=0

=> (x- 1) +ya = 6(x)

circle of radius 1 w/ Center (H, 0). 18 8 ⑧ >x

If Z

try"= rcoso
, yes sind into

(rcoso-1)2 + resino = I

=> recoso-zucso+ r since =X

*
=> ra-aucosoto = nauncosozog
So Oe(-*h,] and reto

,
220sO]

↑

Evaluate the integral of fix ,y) = 12 tip = 52

#10 R right half of circle of
↓

dont Forset da=dido

Ya
radius 1 centered at 10,0 Volume = SSaflunida = Saga fid add

& Volume=S reddodo

=Str do= do=== T



R the circle of radius v=a

#R w/ center 10, 0). so befo,2)
,
relo,a)

and Voljag* Ir dod =So
= Ja2trdr = Tri =a

HE2
Id . Goodo

y =x

Change2to polar .

=rcoso

=> r== re seco#
And fing)=y= rsind .

Ex=2

= -= zsecon

So O [0, #4) and re[0,
2secon

G

Vol = Saflunida= SjaseorsinOdrdo=Sinceset

- singsecodosinodod
U-sub Box 1=14 = ((z)= - 0 = E +2

U=cosO

du= -sind do u=
= 8/3

#18 R is the circle of radius = I

centered at 10.07 .
So OtIOH and rel, 1).

and flug)=tyny Try
So

vol =Shwdddudo= d

↑

usudU = H+r
2

#20 R circle v= /v/center (0,%)
.

Edu= rdr =

-* (2n-o = z = π/z
So Ot 10,24) and relo, 17

.

and f(nu) = In (n2+yn + 1 = (n(r2+ 1)

t Slntdt= that -+ + C

So Vol=)flu)dA=gen(~ did grigh Inluldud* venu-uli) do

-

= (21nz-2) -(1) do = (nz-
*

1de = 2n(nz-2)



Evaluate the integral top ~ right quarter

#22 of circle w/ r=1 Center D1,0).

Ya y=x - x =N--x)z

#
whole circle is y2 + (x-1)= 1

.

I x = 1 line in polar is K = reso
=> Fsino + Ircoso-1)2 = I

=> r = useco =) T = seco
=> r'sinze + ricoso-2rcoso +=↓

re

=> r = rcoso = r = zcoso

So OE(0,) and re/seco
,
zos]

So Vol =Siddoddo=
I

=-dosodotasin
& Scosit dt= ) I cosht

= (()+ +() - (0 + o + 0) = / * =t + sinzt + c

Convert to Cartesian coordinates

#24
Ya

(5 , 1) Y= Usin vyc
So r= CSCO Y =1 .

- I
-

o lite, a > x
fro = rcoso Since da= v y dudo

53/2
= Nutyn

So vol =Jrgdydx+ydya

#28 To find O intersection set r so

Icoso = 1 = coso =-2,he

↓then for Of th,th) notice cosos o

So 11 Itcoso So bounds are

We (1,
Hcoso] .

Vol = Sing
Hoend docosAndEntry po- 1)d0=costco

D
= Sino+8+Sin20




