TICH PHAN MAT LOAI 2
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PHAP TUYEN CUA MAT CONG.
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PHAP TUYEN MAT CONG

Giastr L = S co pt: x = x(t), y = y(t), z = z(t)
M = (X(to), Y(to), 2(tp)) € L

V't chi phwong cla tiép tuyén tai M 1a :
U= X (1)) Y (Yo)iz (ty)
Me S: F(x,y,z) =0, ta co:

Fo(M)X (1) T F (MDY (1)) TF,(M)z (t;) = 0

= X (ty) Y ()2 (ty) L F (M),F (M),F, (M)



X (tg).Y (t5).z (t;) L F (M),F (M).F,(M)

(dung v&i moi dwong cong trong S va qua M)

—

— 4 / / / < , > 1A
n=- F,M)F, (M)F,(M)| vacac vectortylé

la phap vector cua S tai M

Mot ky hiéu khac:

gradF (M)~ F (M),F, (M),F,(M)

(gradient cua F tai M)



M6t s6 vi du tim phap vector

a/Métcéu S:x2+y2+22:R2
M (X,,Y,.2,) €S, n(M) == 2X4,2Y 4,22,
(va cac vector ty 1€)







M6t sO vi du tim phap vector

a/Méttru S :x2+y

M (X,,Y,:2,5) S,
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n(M) ~ T 2Xq,2Y 4,0
(va cac vector ty 1€)




M6t s6 vi du tim phap vector

alMatnéns :x*+ty°=2° < z:i\/XZJ’y2

M(Xo,y(),Zo)ES, n(l\/l):i 2X012y01






MAT BDINH HUONG

S dwoc goi la mat dinh hwéng (mat 2 phia) néu
cho phap vector tai MeS di chuyén doc theo 1
dwdng cong kin khdng cat bién, khi quay vé diém
xuat phat van khdng doi chiéu.

Nguworc lai, phap vector ddo chiéu, thi S dwoc goi
la mat khong dinh hwdng (mat 1 phia).

Phia cua S la phia ma dng trén do, phap vector
hwédng tir chan 1én dau.

(Chworng trinh chi xét mat 2 phia)



Mat mot phia




Mat hai phia




Vidu tim PVT tvong rng voi phia mat cong

a/Métcéu S:x2+y2+22:R2

N~ (X,,Y4:2g)
phap VT ngoali

—

N~ " (Xy,Yq:2,)

phap VT trong
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c/ Mat non t M(X,,Y,.2,) €S,
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Phap vector don vi

—

n = (cos?® cosP cos?)



PINH NGHIA TICH PHAN MAT LOAI 2

Cho cac ham P, Q, R lién tuc trén mat dinh
hwdng S.Goi phap vector don vi cua S la

—

n = (cos?® cosP cos?)

Tich phan mat loai 2 cua P, Q, R trén S dinh
nghia boi

,”dedzJ“dedx TRdxdy ~ _”(P Q,R).nds

S S




”dedz TQdzdx T Rdxdy

S

= ”(P cos® T QcosP T Rcos?)ds

S




Vi DU

1/ Cho S 1a phia ngoai clia nlra mat cau

z:«JRZ"XZ"yZ, tinh

| = ijdydz'%ydzdx'*zdxdy

S

TaiM (x,y, z) trén S, phap vector don vi la

~-_ (x,y,2)
n
R







2/ChoSlacltaphanmp x*y *z=1
bi chan b&i cac mat toa doé, lay phia trwde
nhin tw phia dwong truc Oz, tinh

| = ”(X “y)dydz * zdxdy




Phia trén nhin tir Oz+ = thanh phan th& 3
clia n phai khéng am
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S:Z:]—_'X_'y’th:D:x:O,y:O,xJ“yzl
O xy
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CACH TINH TP MAT LOAI 2

Vi phap vector don vj thdng thworng rat
phirc tap nén ta co thé dung cach tinh sau
dé thay thé:

| = ”dedz TQdzdx T Rdxdy

S

= ”dedz i ”dedx i ”Rdxdy T, T

S S S




Tinh I, = _”R(x,y,z)dxdy
S
7 1 g6c hop bdi Oz+ vain

Viét pt S dang: z = z(x,y) (bat budc)

»Tim hinh chiéu D,, clia S Ién mp z = 0 (Oxy)
( bat budc)

T

y = ;3 l, = 7 ”R(x,yZ(x,y))dxdy

ny

T

7T IR (x.yz(x.y)axay

DXy



Lwuy

Né&u y = n/2 (S//0Oz hodc S chira Oz) = |, = 0

D&u + (-) néu phép vt hop véi chiéu duwong Oz
mot goc nhon ( tu)

+: néu S lay phia trén nhin tr Oz+

Hay P
— . néu S lay phia dwoi nhin tw Oz+

(ap dung voi 1)




PtctaS: x = x(y, )

Tuwong tw: | . D,, = hc clia S 1én Oyz

. Goc cua PVT so voi Ox+

PtciaS:y=vy(x 2)

21 D,, =hccla S lén Ozx

. Goc cua PVT so véi Oy+

S // Ox (hoac chtra Ox) = I, =0
S // Oy (hoac chtra Oy) = I, =0
S // Oz (hoac chra Oz) = ;=0




Vi DU

1/ Cho S 1a phia ngoai clia nlra mat cau

z:\/Rz_xz—y2 tinh I:,”zdxdy
S
Z
ﬁ’ I—Ig—szxdy
S
= 4:i. r
: z:\/R _xz_yz
_3 ﬂ'
{r s
2
— L 2 <
| hesS =D, x"Ty" 3




| = ”zdxdy =+ ”\/Rz_xz_yzdxdy
/ o

D,
T
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2T R .
| = Id¢j\/R2_r2rdr:2—R
0

0




2/ Cho S la phia ngoai cia ntra mat cau

z:\/Rz_xz_y2 tinh | = “xdydz
S

|:|2 S:S]_USZ:X:i\/RZ_yZ_ZZ

Lwu y: S, va S, doi xirng qua mp x =0



a la goc cua
Ox+ voi i



| = ,”xdydz = deydz + ”xdydz
s s, s, ﬁ\

‘*”\/RZ‘ Zzzdydz} ” \/RZ‘ 2_22dydz
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3/ Cho S |a phia ngoai ciia méat cau

X2+y2+z2:R2 tinh IZ‘”xzzdxdy
s

S Sy SRy

T T
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Lwu y: S, va S, doi xirng qua mp z =0
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| = ”xzzdxdy = ”xzzdxdy + jszzdxdy
s, s,

S

:+_Hx \/Rz_xz_y2 2dxdy
Dy,

- ”X _\/RZ_XZ_yZ 2dxdy
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Lwu y vé tinh doi xirng

S gom S, va S, doi xirng qua mp z = 0
* R(X, Y, z) chantheo z: 1,=0
* R(X, Y, z) |é theo z:

”R(x,y,z)dxdy - 2_”R(x,y,z)dxdy
S S,
Twong ty cho |, (xét P va mp x=0), I,(xet Q
va mp y=0)




4/ Cho
bl C

S |a phia trén cla phan mat tru z = y?

han b&i mat tru x2 + y2 = 1, tinh

-l

S

(x ty°)dydz * 2zcosydzdx t zdxdy

=1+ 1, + 1,

« Schtra Ox =1, =0

» S doi xtrng qua mp y = 0, Q = 2z cosy

chan theo y

= 1,=0




I =1, ~ ”zdxdy

=+ Hyszdxdy
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DINH LY GAUSS - OSTROGRATXKI
'Cho Q 1a mién dong va bj chan trong R;, S
la phia ngoai mat bién cua Q (S la mat cong
kin). P, Q, R la cac ham lién tuc trén Q.

Tich phan mat loai 2

¥
”dedz TQdzdx TRdxdy

S
Cfffop 9o oR)
B {;”L N T o, T 5 dedydz

\

Tich phan bdi ba



VI DU

1/ Cho S 1a phia ngoai mat bao khdi Q
X?+y2<z<1. Tinh

| = ”Zy “dydz T (y ty?)dzdx * x“dxdy

S

)
dedydz

RIS

3,
Oy 0y

B I”(O T17T2y T0)dxdydz

Q




|~ ”j(1+2y)dxdydz Q:x?+y?<z<1

Q
27 1 1
B jd(ojdf j(1+2rsin¢)rdz =

0 0 r2




2/ Cho S 1a phia ngoai phan méat paraboloid
Z = X2+ y2bjchan b&imp z=1. Tinh

| = ”zyzdydz T (y Ty?)dzdx T x°dxdy

S

S la mat ho.
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Thém S, vao dé tao thanh mat kin

S, la phia trén phan

A

mp z = 1 bi chan

trong paraboloid.

Goi Q |a vat thé duoc
bao bdi S U S;.



Ap dung cdng thirc G-O:

” zy “dydz T (y T y°)dzdx * xdxdy

SYs,

(0 \ T
”“ Z (’BQ aRdedydz:2

(xem vi du trwéc)

=] <) -



” " “ - Z S;:z=1, trong tru x?+y? =1
S S,

T
| T — ”zyzdydz t(y Ty®)dzdx T x°dxdy

2
S1 . g y N .
=0 =0
(Vi S // Ox, Oy)
T
= | = —- “ xzdxdy =Z
2 4

X2+y231



3/ Cho S la phia trong mat bao khoi O
gi¢i han bdi:z=4—- y?2,x=0,x=4,z=0.
inh:

| = ”zxdydz T xdzdx T zydxdy

S

_I:_”JP’JFQ' TR dxdydz
NN
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CONG THUC STOKES

Cho duwdng cong C la bién cua mat dinh
hwdong S. C dwoc goi la dinh hwédng duong
theo S néu khi dirng trén S(phap tuyén
hwédng tlr chan 1én dau) sé nhin thay C di
ngwoc chiéu kim déng ho.






CONG THUC STOKES

Cho P(x,y,2), Q(x,y,z), R(x,y,z) va cac dao

nam riéng lién tuc trén S, C la bién dinh
nwédng dwong cua S. Khi dé:

dex'*Qdy'*Rdz<

C

- |}

S

(0 0g)
5, 2, dedz+(

0p  OR

0 0

Z

AN

(0g Op

- dzdx'FL
xj Oy Oy

Tich phan dwong 2

)
)dxdy

ich phan mat 2




Vi DU

1/ Cho C la giao tuyén cia tru x2 + y2 =1
va tru z = y2 lay nguoc chiéu kim dong ho
nhin tw phia dwong Oz. Tinh:

| = J(x T y)dx T (2x° " z)dy T xy‘dz

C




:,“.nyJ“'ldydz+ 0"y

S

=]

Chon S la phia trén

. mat tru z = y?

P=X+y
_b___dﬂ_ I Q — 2X2_ 7
R = xy?
OR (0 op )
_|_ —
8XJdZdX Lax aydedy

 dzdx *t 4x 1 dxdy



z = y2 bi chan

trong tru x2+y?=1

| = Jj 2xy 71 dydz “y°dzdx T 4x ~1 dxdy
s -
=0 =0
(Vi S chira Ox) (tinh doi x&rng)




I~ 1, _”(4x ~1)dxdy

S

=t ” (4x “1)dxdy = 27

X2+y231



2/ Cho C la giao tuyén clia tru x2 +y2 =1
va mat phang x + z = 1 1ay ngwoc chiéu
kim déng hd nhin ttr goc toa dd. Tinh:

| = f(y ~z%)dx t (z " x%)dy t (x Ty °)dz

C




| = f(y ~z%)dx *(z 7 x)dy T (x ~y’)dz
C

Chon S |a phia dw®i phan mat phang x + z = 1,
bi chan bén trong tru.

(9 9g )
| = - |dyd
Lay aZJyZ
S
{Eay
. dzdx
(3q _op)

L 3, 5;dedy

~1 dydzt 72z71 dzdx T “2x 1 dxdy




| = ” "2y "1 dydzt T2z 1 dzdx T T2x ~1 dxdy

S
Chuyén sang tp mat loai 1

- (1,0,1)
S:x+z=1, n~= "~
J2

| ~ ,” 2y 1,72z " 1,72x ~1 .nds
S

2

:—”(y+x+l)ds
\/ES



S:z=1-x, bjchan trong tru x2+y2=1

heS = D:x°ty? =1

O xy

2

I\/E_ij(y+x+l)ds

2 !/ !/
= —Jj(y T x T1) 1+zX2+zy2dxdy

J2

D
= i_”(ery +1)\/dedy =27
D

J2



