
# Rewrite evaluate.5.5
jging 1 dydeda

= ge ge 1 deda dy
-9 ded =Sudde

= ly2 - tydy = Jo Lyody = Jy3) = = - 0 = Y

Sanity check.

less tran 12 of a

unit cabe ,

#2 R= 10 , 1) x 10 , 27 x (0 .3) And Volvo R Six ways -

O S! Jo : 1 dadyda ①

gal dzd i
②

111 dydzde Stdd e

⑧ pjg1 dydndz joSA dud
Evaluate one of them: 0 = Jaddyda = S!Sotdydz = S91: de

= 182dz = zzli = 6 - 0
=6



# Rewrite evaluate.5.5
jging 1 dydeda

= % gibg 1 deda dy

-gided =Sudde
= ( : y(1-7) - Ell-y) dy = So'y -y

= - )) - 2y +y dy

=!t -By+ dy=y
-&y+By = (t - y + 2) - 0

= 14

Sanity check.

less tran 12 of a

unit cabe ,

#2 R= 10 , 1) x 10 , 27 x (0 .3) And Volvo R Six ways -

O S! Jo : 1 dadyda ①

gal dzd i
②

111 dydzde Stdd e

⑧ pjg1 dydndz joSA dud
Evaluate one of them: 0 = Jaddyda = S!Sotdydz = S91: de

= 182dz = zzli = 6 - 0
=6



Evaluate

#8 gray go daddy

= jrags/ deedy

= Jr 933 18-rs2-y2) - (x2+342) dredy

= grag38-2x-4yddy : IS - Ex- 4y2e13
E43

= Jr24y-EBy-12ys dy = fo 24y - 30y3dy = 12y" -30 = 24 -E =
- 6

①
Note : If Y=& and ye = 3 <352

#13 /Greg 1dzdyda = Sgt dydn
then 8-x2-y2 = 8-9-1 = -2

and 22 + 32 = g + 6 = 15

So the z-limits are BACKWARDS !!

= ggranuzdydu= y dn = 139-22 de
(Sanity restored (

= 9x- x33 =(27 - 5 (3)) - (0-0) = 27 - 9 = 18

#141 daddy = 1 ddy= Lydia

= J xhyldy=+y)-- yaya) dy

= (pdy = 10- du=/ % = 0 - (543) = =8

U-sub = 16/3
u= 4 -yz y= 0 => u = 4

du = -Zydy y =z = u = 0

-Edu= y dy



Evaluate

#169'grungainr dedyd = Sogn/ In a dydn
=

I' Jon(p-ri-y)-131) dy da=gravey dyd
= Ste-city -Exyz/dx = ]'x(1-xv-Ex)-vide

= I'vsrp(1-E) du = S . Ex(l-u du = ! Indu=U = i-
U-suy Box

U = 1 - x2 x= 0 = u=1 =
du = - zxdx

x= 1 = u= 0

- Edu = xdx

#17 /colutu)duddsin= (+ % Sin(r+ w ++) - Sin Ir+ w) dodw
Note:

& sim cos(at) = -cost)

= Jig-2sin(v+ w) drd = J 2s(v+w) d = S2(s(n+w) - cos(u) do

= -4 coswdw = -4 sinw)* = - 4 sin-Fusino = -0 +o = 0 ,

#2097ggdpd= dr

= J bd=-dr = Jo - 4)d-

U= 4-q2 du= -2gdq = In (1+r) = Eng-In) = Eng



Find volume

#23 D : z = j2 ,
and z=0

, x=0
,
x = 1

, y= 1
, y = 1

So R = 10
, 1) x (1

, 1]c by) and z + (0, y2]

Vol = JSSp + dV = Sh dadA

=J%g1 didyd =Szdy
= J : Syz dyd =) y3/dx = J:- do

= S! dx = zu)! =

# 25 D : First octant
,

coord planes
, y + z =2 and x = 4-y

R : U10, 4) yto,2] Since x = 4- y2,and ze(0
, z-y]

Vol=S AdzdA = figigdzdyd= Sizdydn

=/ z-y deda = J 2y-=32dx = J (4-2)- 10-0) da

= j: 2dx = zu) = S

#26 D :

Wedge from+ y"= / over z = 0 and under z = -y

R : x+y = 1
,

xEC-1 , 1) and yet-1 , 0]
. Et[0, -y]

V =Jn 1dzdA = S90jdz dyda = S% zodyde

=I'S ,

- y dydn = J -zy2/dx = S- 10 -2)dx = J-d

= Ex) = z - z = t



#27 D : tetrahedron /vertices (1,
0

, 07
,

10 ,2,0
,

10,
0

,3) .

so plane is 62 + 3y + 2z = 6
->Cz = 0

R : xz10 , 17 and ye [0
,
2-2x] 6x + 3y = 6

and ze [0 , 3-3x-23]
=> y = z-2x

V= J) psu1dzdA = !June dzdyda = %give see dy-

=j-3x - zydydx = j33x)y-/dx = j'(-3x)k2x)--a) dx =Sk-2x)(3-3x- 3 12 -247]5

* U-sub Box

= J'(2->x)(B-3x) = 13-327]a = Soxs(1-25]dn = Soll-up du * -11-x) = - 3(0-1 = 5 = 1 -x

du= -da

#38 Find any value of F(x,y ,z) = x+y- z over D = 10 , 17 x 10
,
17 x 10

,27 ·

Vol(D) = 1 x 1* 2 = 2
g

M = S ! S
.
·1 2 K+ y - z dadady = J0S+yz-edude

= Jo) : 2n +22-2 dady = So x+ (2y-2)x10 = Sol + zy - z dy = Jo'zy -1 dy = yz -y) = 1 - 1 =00

So
any value is Aug(F)= =* = 0

Aug value of

#40 F(u
, y , z) =

xyz over D = [0,2] x 10,27 x 10, 27 VolID)= 23 = 8M

M=2 xyzdrdydz = Jyzdydz = 1
:

2% 2yzdyde = Jyzdz

= j4zdz = 272 = 2(4-0) = 8 So Avgp(F)=== 1



Evaluate

#Grewdzdrdo ↳5 . 7
=jd U-Sub Box

U = 18-r2

du= -Zodi

=(*(18-r413 do = (
*

(3(27) - 1181)-(/18127 do

-Edu = dr

Jrudu = zu3+ C

= (* (9-)+13 do=* 18-d0 = list - 36 +27 = 63

= 1852-Eart = 365-63

#10 / Usin + 1lrdodzd=Ercos de do

= (2) - (1) + odzdr = JGZurdad
h-sub Box

=P2zSur/or-(2)) do
U= 4-r2 Sudu
du = -Irdr = Eu
-Edu= ~dr

-Sur -[tr+ 4tr dr = -=(4- r23- znr3+ 2+r / = [0-+ 8) - [-T4- 0 +0 =I+ En8 = Su

#11 Set up SSSD1dV in cylindrical words.
cylnd virty = 1 Ev= /

(a) OECO2] ve10, 17 zeCo,rz] intersection : 1 +z== 4

v= Siggi rdzdrdo

Sphe Mathes

Me z=

=> z= 53

If OLzE then relo , 1]
(b) OECOR] ze10 ,27 If 32732 then RECO, Ezr]

-

V=grddzdododa doS

(C) same as (a) by Fubini'sThm

V=green
It

So ~ dodzdr



#12 Set up integrals for V= SSSp1 dv
Come z=y

= z = r

(a) Ot [0
,2n] ref0, 17 ze[r

,
2-r2] Paraboloid z = z-vz-u2

- z =z- r2

V=Sggdzdr d intersection (z = z)

If ze [0 , 1)
,
re[0, z] = r2 + r -2= 8(b) Ot(o

,
2i] ze 10 ,2] If ze[1

,27 ,
we Co, Ez]

=> (r +2)(r-1) = 0

=> r = -z (discard)

r = 2-r2

=>V=Eggdrdzdodide do
& v= /

(C) Same as (a) by Fubini's theorem

a
h

V= Jaraghdodzdr

X = rcoso

#14 Convert to cylind. Coordi eval &Grino

2x=

=> x+ y = 1 = v= 1
M = S. gringe,2) dadredy

1 - ye

th-d

dV= rdzdrdo
&

x =0 => reoso = 0 ,
can set r=o

.

*
dete,

relo
, 1)

,
zelo,

reaso
ez =n = z = rcosP

R : yeC-1,1),
ne10, Fyn]

M = JJ judd
vo

Or do *
2=0O]
F

= gifresodrdocds
Set up integral = using

= [25
#15

R : Off-set circle vo/ radius 1a centere 10 , 1)

x2 + /y-1) = /Er = 2 Since y )
--

R : Ot(o
,+)

,
reco,Isino)

, tun z = 4-y
So

z = 4- Using

= ze [0, 4-rsine]V Jigsino-rsiordzdrd8



Set up ())p1dV in cylindrical cords

⑳
#16 R : off-set circles w/ Center (10) a radius V=E (cosO-)+ risiro:

G-1+ y=Gr = 3 cosO => recopp-3rcsPatrast

Top z = 5 -x = z = 5-rcosO
= r=3rcost = r= 3cosov

Ot* 12,17
,
re[0,3cs ,

Ex(0,
5-raso] 250 = Oe[*2,]

V=Si gecosoga-rcodzd

# 18 R : Ot (-*12,/2] Since 250
,

z = 3-y + z =3- rsing

~ (coso
,

2 coso]
, ze(0 , 3-rsing)

So V = Se Goosersion de de do

Evaluatesitsinyddydosingdedo

- Juggsiny do

sinnya
= Sig8cos2Y +Ecos4y)d T

So (in24)2= :24
=

S1-024+44 do = /1- 2cos24 + cos24)

=Sty-Esin2y+Since no = I(1-2cos24 + E4)
= -200324 +cos44)

= ((n - 30 +ko) - (0 - 0 +040 =To=
= 8 - 22024+g0s44 U-Sub Box

u= sinY
#22 SNAcosy sing dpdyd= Cosysin/d4d du= cosdy

Judu=2
+ C

(Y)2 0

= jg4cossing dydo=Yesindo=2/si-o) do

=* 2xt do = Ol = 2n - 0 = 2π



Evaluate

#25 g3sindddsindTo

u-sayB
=( Osint-set sing dydo du = -sing dy

(secsind =Jody
= &

*

-ScosY-Ecosp/ do
= Jus du = In+ c

= ps(1) - (2)] - 70 -2] do
2 + costly = 112

M
cosO = 1

= g
*

/- 4-2) - 17.5]d8 = 15do"

= 301 == STE

#28 jissindoddsintodid
cscy =sy

- Jimpsinydd=in Jsin4(8(34- (siy)d4

-Sinzx-cost = -1

-Srsind= d= cotY Secured = -cot +C -

Since (cot)= (osn)=

Since -Sinu) - cos coso

Sinzz

=Y 2 + 1 cot=
Step =

cause

(16 r Cot iTz=z

Set up and evaluate
E Lot iT16 = 33

#33 OECO ,25]
,
Ye[0,2] ble z00

, PE[coSY, 2]

Note : Off-set sphere w/ radius
(a) Set up

" and Center 10 ,
0

,"2)

V= Egilgh prsindpd #
U-sub Box

=> psin4cos + p-sin24 sino + (pcosy-t) = I
Al U=cosY But ...

but...

(b) evaluate du= -sin G d4 =po 12-sphere w/p =z

Ju3 du=u
+

+ C
Vol =ttp3 = ES =
minus spen w/ p : 12

rol = In=

V= Junghhsindd=-cosin d a So 31/ G
-

①=Sindd=4/20= do=
So 0-=

& (cosdc0= do=
= 31π/6

&
Uhhh...



Set up evaluate

#34 OECO2) ,
YE(O,h] blc 7:0

, PESA,
I + cos4]

Ca) Set up

V = Singh gosinYdpdTo

(b) evaluate

V = Singhgasinddds20
U-sub Box

- fighcos)sint-Sing dyd
U= 1+cosY

du = -sing dy

= (4)cod

= (Hco- (2 (1 +%" + 50 20

-I
= (2) - (1)" + ]do = &* do==2=

Find the volume

#43 Cylindrical O(0,2)
, refo , 1)

,
zt/r" - 1

,
4-4r2]

V = Eng dedodo = for p do

=S(4- 4rt- (r+ - 1) dr do = S S - r5 - 4r3 + 5-dodo

=Stre -rd =8



(a)
solved Find JacobianEDT8
() Find image of triangular region
# u= x-

YEV= zx -

y
+(1) = (ii)(i) = [i] A=12)

A= G =i) so=A
T" (C:D) = [2 i) (87

So x= - u + v

(2)

y =
-zu+vE andIDT) = 12 i) = -1 +z = 1

(& 8 , 1 V
T (0,0)= (0,0)

y=x +(p)= 10, 11 & ↑(1, 1) = (0, 1)
T O

010,%8 R (n- ⑬ T(1 -2) = (3, 0)x = 1
I > U

-
T(a)=(0,0) T(RE (310)

Area S = = * 1 * 3 = 312

Area TCR) = IdetAl AreaR = 1xEr
-g(-z)

y=
-2x

Arch S = Ebh = -3x1 = 312

(a) det A"I -

#2

\U
=x+2y +(l) =/ii)(] ,

A= (i .] so A =] = lii]
=-31=

V= x-

y

So x = 5u +zu

Ey = 54-
and IDT= /i -3)= 3

-
+

((2]) = Cut
Un Dx = y =>+u=urzv=v= 0

(b) Ya Y= x

T

#
2 y =0

= fu + 5 =
0 = n = -v

·
(0, 1) -> & x+zy =2 => Ju+- + zu-u = z = u = 2

10

3
& (43 ,213)----

B x S = T(R)↑ > y= 0

(2, 0)

2+2y=2
Area S = **4 = 2

u=B

Areas : base - height
x +2y= 2 2n=y Area T(r) = /detAl * Area R = 3 * z = 2

=> 3y=2

= =* 2* z = 23 =>
y=213

I



#6 R: bounded by
& x =-utr and y= -zu + v

y= -2x+4 -zu+v = -2(u+u) + 4
=

So
y= -2x + 7

=>
-2n++ = -z( -u+r) + 7

=> V= Eth and
ue(-1 ,2]SY & -Zutf = -uy-z E u = 2
~[E

-zut = -u+Y+ 1
u = - 1

f (T(x ,y)) Ide+DT)
-- ↓

v-S2fat" - Futr)(utr)- 12utr) 1drdu =-Mud
=Sur-Undrdnu- -4)-) -4) du

-G-b2= (a+b)(a - b)
*

=/()-(p)-4-d=4-] - 44] d
~

3/3 = 1

=/ +8) - Yudu = +4-4du = du =- = 3
#9 [ (u) Rifirst quadrant bad byy, xy=, y=T=

T

xy = ExuU = u2 v
-

P(3,2)
=2

3=r
= v

exy=1 => u
=

= 1 = u= 1 (us)=>Wo

C My = 9 = u
= =a => u =3 > x

e y = 4x = = = 4 = 02= 4- V = 2 (os

e y =n = f=1 = VE = V u= 1 u= 3 (f) Sanity check P(3
,2)= (u

,
v)

Then 4(P)= (3)
should be on Ky =ge

y= 4x2And ↑((Y)) = []= () And DT= Chec(6) = gr

6= 4x3V Wow !
2001

.

So DT= (in-Won] and IdeDu,
nell,37 ,

ve (1,2]

And S flu) dudy = )f(T(IdetDi dud=+) did

= 932u+ drdu= zur + Zuerda = S 2n(- 1) + zurun-e du = u + 2431

= (9-1) + 22(z- 1) = 8 + 181nz - zenz = 8 + Enz



#10 Find Jacobian of T

, Sketch GiR
,

and Integrate

he /1 , 2]

&, we In,n]
- Isinceuur(

& y =ze z =ur

(a)
v

&

Y -

Ya

T()) = [r] = [i] ANS:
3 .. T

-v= 2
"

&

i S
Ide+Di = In) = n (uso)

original

b) rf2ghdydx = Jy/da = J (4-1)dx = Sunda = *Ink))? = Etn2-0

and V = Sjy We didn= d= da=/ =z

#12 Evaluate A = SSp1dady where R : bdd byI = 1

.

Use T(()) = /] = [] so G : bad by uth"=
1
. De DT= (8)

Then Jr1dady = Sp1 IDT) * dudu = J)1 ab dudu = abtareG
IderDr = ab()

=ab

# 13 The transformation from #2 was

E n =x+24 +(4)) = /!](y]/JacobianV= x-

y

And inverse : I de+ Di = / i -3) = 1 - 3) = 3
x = 5u +zu

Ey = 54-
↑"((2]) = [ ])(2]

So if R: ye(0,%] neefy ,
2-zy7

V=u

by= 0 = 0 = zu-jV = V= n
Va

then G : Uto, 2)
, re[0,u]

dy ===zu-ju => V= n-2

-x=

y = Yu+zu =yu-z = v= 0
=

-ne_ en+

IBP BOX =

=(l +x)e+C

Dx= 2-2y=u+ Er = 2- (U-v) En = 2# J xedx = -xe
"

+ S +edo

R dua

V=Sudd = (er1 du=)que In du = -3) - Inte -%)
= --(l-se - 2) - H - d) = =(- -3) = 3+ 5


