Bai tap tich phan mat
Bai 1: Tinh cac tp sau

L= oo xdydz + ydzdx + zdxdy S la phia trén nira mat

s cAu x2+y2+72=4, z>0
I, = oo zdxdy + y“dxdz S la phia ngoai vat thé gh bodi
s 0 <z <1-x2-y?
. = 30 Y “dzdx + X dydz- zdxdy Sla phla dwdi ntra
s mat cau x2+y2+z2=4,
z20

l, = 00 (y- z)dydz + (z- x)dzdx + (x - y)dxdy

S
S la phia ngoai phan mat nén x2+y?=z2, 0<z<1
X 2 2 a ’
. = oo zdxdy + (;+ —)dydz + (y“ + z)dxdz S laphia
X
S

dwdi phan mat z=1-x2 véi z=0 bj chan bdi -1<y<1
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L= oo xdydz + ydzdx + zdxdy S‘Ala phia trén nra mat
S cau x2+y2+z2=4, z=0

Trwdc hét, ta tim phap vecto don vi ciia mat S
Pt mat S 1a F(x,y,z2)=x?+y?+z2-4=0, z=0, suy ra:
NF = (2x,2y,22)

S la phia trén tire la phap vecto cua S cung hudng

v&i nira dwong truc Oz nén y<"/, — cosy=0

Suy ra, dau ta lay cho phap vecto don vi 1a “+”

1

n= + E(x,y,z), z3* O
2

Tiep theo, ta cé thé chon 1 trong 2 cach: Tinh tryc tiép
hoac chuyeén vé tp mat loai 1
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Vé&i tp nay, ta sé chuyén vé tp mat loai 1 bang cach
dung CT , v&i phap vecto don vi n = (cosa,cosb,cosg)

00 Rdxdy + Qdxdz + Pdzdy

S
= 5o (Pcosa + Qcosbhb + Rcosg)ds

S

u
. 1
Tw = 00 xdydz + ydzdx + zdxdy ,n = + —(x,y,z), z* O

2
S

1
Suy ra: L= 80 ;(x2+ y2+ zz)ds

S
V&i tp mat loai 1 nay, ta dang c6 : x?+y?+z2=4 (pt mat)
2dxdy

\/4_ $ 2. y2

Hinh chiéu Dxy: x2+y?<4 Viphan (s =
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n 1 2dxdy
Vay: L= — 00 4.
2ny \/4- X2- y2
— 2p 2
X=ICOS dr
i 4o djgor =16t

Y=1sing o o a- 2
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L, = oo zdxdy + y’dxdz S la phia ngoai vat thé gh bodi
s 0<z<1-x2-y?

Ma&t S gbm 2 mat: |

Trwde hét, ta tim phap vecto
\ ] don vi cua mat S1:

Ul

n,=-(0,0,1)

05

Va phap vecto don vi cua
mat S2:

uuf

1
n, = +
2 2
‘J4x + 4y + 1

(2x,2y,1)
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Ta tinh tp trén mat S1 bang cach chuyén vé tp mat

loai 1 vi S1 la mat phang c6 n, = - (0,0,1)

l,, = oo zdxdy + yzdxdz = 50 (- 1)z)ds =0
S1 (z=0)

Con tp trén mat S2 thi ta sé tinh truc tiép

l,, = 3o zdxdy + yzdxdz

22
S2

Tp theo dxdy VO’I pt mat z= 1 x?-y?, hlc Dxy: x?+y?<1

Phap vecton = + (2x,2y,1)— cosy>0
\/4x + 4y + 1

p
Suvral,i = * oo (1- x°- yo)dxdy <> |l,, = —
y ;

D xy
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Tp theo dxdz: 1,,, = 060 Y “dxdz Pt mét: y2:Z+X2-1

S2
uu 1

Phap vecto: n, = +
\/4x2+ 4y + 1

cosP cung dau véi y, tiee 1a ta phai chia S2 thanh 2
ntra rng voi y dwong va y am.

Tuy nhién, pt mat paraboloid S2 chan v&i y nén 2 niva
nay doi xirng nhau qua mp y=0, hinh chiéu xuéng mp
y=0 cua 2 ntra nay nhu nhau

Do d0, tp 1., chia thanh 2 tp ma sau khi chuyén vé
tp kép thi 1a tdbng cla 2 tp kép trai dau nhau. Tirc Ia:
l22,=0

(2x,2y.1) Suy ra:

Véy|:|+| + | :p—
2
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2
S

= &g zdxdy + y2dxdz S la phia ngoai vat thé gh bdi

0<z=<1-x2-y?

S la mat cong kin phia ngoai nén ta sé€ ap dung CT

Gauss dé tinh |, nhan

1.0
(0,75
05

025 -1.0

1.0

N hon
CT Gauss:

00 Pdydz + Qdzdx + Rdxdy

S

= £ 500 (P g+ Q);/é+ R¢)dxdydz
Vv

Ta co:

l, = + 300 (0+ 2y + 1)dxdydz
Vv
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L, = + 500 (0+ 2y + 1)dxdydz

V
1- x 2. y2
l, = o0 dxdy § (2y + 1)dz
x2+y2£1 0
2p 1
,= o dj gr(2rsinj + 1)(1- r’)dr
0 0

P
2
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3

5o v2dzdx + x2dydz- zdxdy © laphiadwointa

S

mat cau x2+y2+z2=4,
z20

Nhan xét: Pt mat S chan voi
2 bién x, y nén khi tinh tp
theo dydz, dzdx ta sé chia S
thanh 2 nra doi xirng co6 2
phap vecto tvong wng
ngwoc dau nhau. Vay moi tp
do tré thanh tdng 2 tp kép
cd mién lay tp nhw nhau,
ham dwi dau tp nhw nhau
nhwng trai dau nhau.
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Tw do ta duworc: 21 = 00 yzdxdz =0

S

L., = 30 xzdydzz 0

32
S

Conlaitpthr ba: 1, = - 54 zdydx

S
Pt mat S (z dwong): |z = \/4- x“- y°
Hinh chiéu Dxy: x2+y2<4

S 1a phia dwéi tire 1a phép vecto quay xudng dwoi
so voi nira dwong truc Oz nén y="/, — cosy<0
vay: | _
3

2 2 16
I, = - 30 -\/4-x -ydxdy:—p

x2+y2£4 3
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l, = 50 (y- z)dydz + (z- x)dzdx + (x- y)dxdy
S
S la phia ngoai phan mat nén x2+y?=z2, 0<z<1

Taviétlai pt matS:  F(x,y.z)= yx?+ y2- z(= 0)

e w
X y

E\/ 2 2 ,\/ 2 2 ’
X + Yy X + Yy

: S la phia ngoai non tuc la
phap vecto quay xudng
duwdi, cosy<0 nén

/ 13.25E -m\ ! 1 ¢ X y
- n = + 1

\/Eg\/x2+ y2 \/X2+ y2

~

N F =

S ele-|- |- O
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Pua tp I, vé tp mat loai 1 voi

X -

J y 1_1i

\/Eg\/z 2\/2 2 i
X +y X +y P

2= 00 (y- z)dydz + (z- x)dzdx + (x- y)dxdy

U

S
é
1 A X y S
—=00 {y - 2) + (z- X) + (- 1)(x- y)!
\ 2 s 2 2 2 2 U
s g X +Yy X +y

I4

t

y B

00  2(y - x)\/gdxdy =0

X+ y2£1

oo + (- 1)(x - y)%s
\/zosog\/x2+ A 0
1
J2



