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Hint

S

Atmospheric pressure 100000 Pa

Freesurface z=3(m) z

p =130000-9.8x10°z = 130000 - 9.8x10° y*

h
z-X Tangent line
y-z Tangent line
A B
b cly
1 1 0
A=| 0 |-dx=|0|-dx B=| 1 |-dy=| 1 |-dy
oh oh
il 0 — 2y
oX oy
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C=AxB
_ C
n=-—
c
1 0
0 |x| 1 ||-dxdy
ah || o
OX oy
p
1 0
O|x| 1
— \/55 1 0 «/55 o 2y 1 0
F:J.J-(—p)ﬁ 0 |x| 1 -dXdy:J.J-(—p). 1 5 Jo|x| 1 |-dxdy
00 h,) (hy 00 0) 2y
O(x| 1
0) \2y
V35 0 0
= [[(-~130000-+9800y?){ ~ 2y |-dxdy =| 1700000 |  (N)
00 1 —1000000
Idamcal 04.bas 03-8-11 let B(1)=0
dimA(3),B(3),cross(3),f(3),pc(3),df(3) let B(2)=1
let c=-9.8¢* 73 let B(3)=dhdy

let k=1.3* "5

let dx=5/ 0

let dy=sqr(3)/ 0

def h(x,y)=y"2

for x=0to 5 step dx

for y=0to sqr(3) step dy

let z=h(x,y)
let p=c* z+k
let dhdx=0
let dhdy=2*y
letA(D)=1
let A(2)=0
let A(3)=dhdx
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let cross(1)=A(2)*B(3)-A(3)*B(2)
let cross(2)=A(3)*B(1)-A(1)*B(3)
let cross(3)=A(1)*B(2)-A(2)*B(1)
let p=-p
mat pc=p* cross
let dxdy=dx* dy
mat df=dxdy* pc
mat f=f+df
nexty

next x

mat print f

END
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p(F)=kd +c, d
100000 Pa
X X X X
[YJ=[ y} [y}—[lOOzzxzj
z) \3y z z
0<x<25 0<y<?y -10<x<10 0<z<100

1 0 fx
100000+ 9.810% 25 = 3.4510° olx[1] = |-ty
fx fy 1
2 w5
3 0
(98003 — 345000 { - 3 | dxdy
1
0 4o
25
.25
(98003 — 345000 (- 3) dxdy = 1.39810°
o o
25
3 25
(98003 — 345000 -( 1) dxdy = ~4.63510"
o o
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1] [o fx
100000+ 9.810%100- 1.0810°  |fx|x|fz| = |-1
o |1 fz
100 10 ]
-2:Z2X
\
(08002 1.081C°)| -1 |dxdz
| 100- ¢
0 J-10
*100 10
(08002 1.081¢F) (- 2.2X)dxdz = 0
o J10
*100 10
(08007 1.0810°) (- 1) dxdz = 1.1810°
o J10
*100 10 /
(08002 1.081¢F)- (100 »2) dxdz = ~7.86%10"°
0 J10

r=150 m

(@=90m b=60m)

(x=0,y=0, z=- 0O)m

=]
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X
y =
z
fx::_—l.x
Jzzsoo-xz—y2
1
A:=|0
fx
| x|
1 0 -fx
0(x|1 = |-fy
fx fy 1

S= J‘J‘1/1+ fi 2+ fy2dxdy
Q

ldomeca0l.bas 02-7-14
dimA(3),B(3),cross(3)

let dx=0.5

90

fy s ———
B.=
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C=AxB
. C
n=-—
=
1 0
0 (x| 1 ||-dxdy
fy fy

N 150 - 2 - y? - 100

4/ 22500- ¥ — y?

-1
'y
0
1
fy

= «/(\ fx)%+ (| fy )2+ 1

let cross(1)=A(2)*B(3)-A(3)*B(2)
let cross(2)=A(3)* B(1)-A(1)* B(3)



let dy=0.5
def f(x,y)=sqr(150"2-x"2-y"2)- 0
for x=-90 to 90 step dx
for y=-60 to 60 step dy
if xA2/90"2+y"2/60"2<1 then
let fx=(f(x+dx,y)-f(x,y))/dx
let fy=(f(x,y+dy)-f(x,y))/dy
letA(1)=1
let A(2)=0
let A(3)=fx
let B(1)=0
let B(2)=1
let B(3)=fy
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let mag=sgr(cross(1)"2+cross(2)"2+cross(3)"2)
let S=S+mag* dx* dy
end if
nexty
next x
print S
END

The roof of the dome is the portion of the sphere with the radius 150 m

and the center (0,0,-120) m.  Find the surface area of the roof over the region

(-30< x<30,-30< y<30).
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& (r +dr, 8 + d6) Y
5T &
|:r E:I o B A
r X
jacob01
@ r-¢ () x-y
Change of coordinate systems Integration
X I cosé .
( J:( ) j Change of coordinate systems
y rsing
_ (1 oy ler o6,
Ljf(x, y)dxdy_g{{f(r cosd,rsing) oy oy drdé@
or 00
(a) Rectangle
(b) A B
z\{%ﬂjj.dr B:(ﬁnﬂjj.de
or or 00 06
(2) drad  (b) ‘Ax é\

f (x, y)dxdy = f(r cos@,r sjne)(l\x B\

x
Ao Bl _lor 00|,
\AxB\_Q & drde
or 00
Determinant Jacobian
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z ¥ &
/,\ T
|I
(a) (h) (c)
1 1
Hint f(x,y)= f(rcosé,rsing)=1
oX OX
o 00| _|cos@ —rsng
oy Y| |snd rcosd|
or 06
1 V12 271
[ ] 1dydx=[[ir-drdo=7
N 00
Graph the function

z=f(x,y)= f(rcosd,rsind)= x+1=rcosd +1

Evaluate the integral over the region (x2 + y2 <1).
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(0,0,h)y m
(x2 + y2 <r

Rm

r<R) S

S- jjmdxdy

x2+y2£r2
OX OX
X\ _ r cosd or %zcose —rsin¢9:
y rsing oy Oy| |sin@ rcosé
or 00
- X _ —r cosé@ . -y — —rsind

o _ _ =
' \/Rz—x2 2 \/Rz—r2 ’ \/Rz—Xz—y2 \/Rz_rz

-y
R
1+ fX2+1‘y2 =
R2 _ 2

27 r 8X 8x
Rrdr
J'jmdxdy _”f(r 6’)alr aedr‘w Zﬁj
Jre it
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x+y <r?

(e r?)
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