TICH PHAN PUONG CUA TRUONG VECTO

Chung ta biét dugc rang, Cong thuc hjén boi mot luc bién thién f(x) trong
2 A} r b
viéc di chuyén mot vat tu a dén b doc theo truc x la: W :J f (x)dx.

Voi truong hop luc khong thay d6i F di chuyén mét vat tu diém P dén
diém Q thi Cong thyc hién dugc tinh theo cong thirc: W = F.D, trong do D = PQ
1a vecto di chuyén.

Trong phan nay, chiing ta s& xét Cong thuc hién boi mot luc dé di chuyén
mot vat doc theo mot du’b‘ng cong tron C.

* Gia sit F = Pi+Qj+ Rk 1a mot truong luc lién tuc trén R® (twong tu cho
trwong hop trén R? voi R=0).

+. Chia C thanh céc doan con P_P voi d6 dai As, bang cach chia khoang
tham sd [a,b] thanh cac khoang nhé c6 do dai bang nhau

+. Trén doan cong nho thu i ta chon mét diém P™(x,y/,z) (tuong ung ta
c6 gid tri tham so t).

+.Néu As, nho thi khi vat di chuyén tir P_, dén P theo duong cong no se
tién theo phwong cua T (t") dén vecto tiép xtic don vi T(t) tai P.

Do do Cong thuc hién boi luc F dé di chuyén vat tir P, dén P duoc tinh
xap xi bang;

F(xi® v 2 - [As; T(F)] = [FixF, v5 7)) - T(5)] As;
Va do d6 Cong thuc hién dé di chuyén vat trén toan bd duong cong C xap xi

bang;



A
2 [F(xF, v, 25 - T, v, 25)] As
i=1

Trong do T(X,Y,z) 1a vecto tiép xtac don vi tai diém (X, y,z) trén C.
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Chung ta thay viéc xap xi cta chiing ta cang chinh xac khi n cang 16n. Do

do ch{mg ta dinh nghia Cong thuc hién boi tru’b‘ng luc F nhu sau:

W= |:: Fix.v.2) - Tix, y.z)ds = [:: F-Tds

* Néu duong cong C cho boi phuong trinh vecto I'(t) = x(t)i + y(t)j+ z(t)k

It . , a1
thita co: T(t) = ﬁ Do do cong thuc trén duoc viét Jai nhu sau:
w=|[ {Hr{r}} La, } ()] de = [* F(r(o) - (o) de
v 0]

Tich phén trén thuong dugc viét tat 1a j F.dr vata c6 dinh nghia sau cho
C

tich phan dudng trén mot truong vecto lién tuc bat ky:
* Dinh nghia:
Cho F 1a mdt trudng vecto lién tuc trén mot duong cong tron C cho boi

ham vecto I'(t), a<t <b.Khi do tich phan duong cua F doc theo C la:



[ F-dr= F@0) - r()d= | P s
Je o

Vi du 1: Tim cong thuc hién boi truong luc F (X,y) = X% — xyj trong viéc di

chuyén mot vat theo mét phan tu duong tron I'(t) =costi+sintj voi 0<t< % :

Giai.
F(r(t)) = cos2ti—costsint j
r’(t) = —sinti+costj

[_F-ar=[""F(rt)-rta
_j 2003 tsmt dt
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Vi du 2: Tinh tich phan IF.d r trong do F(X,y,2)=xyi+Vyzj+zxk va C 1a
C

duong cong cho boi: x=t, y=t?, z=t>, 0<t<1.
r(t) =ti+t*j+t°%k,r'@t) =i+ 2tj+ 3tk
F(rt)) =t%i+t°j+t'k
1
[ F-dr=[ F(r(t)-r(t)dt
= [ (£ +5t°) dt
t* 5t7}1 27
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* Gia st truong vecto F trén R® duoc cho boi dang thanh phan nhu sau:
F=Pi+(Qj+Rk
Khi do chung ta co:

[LF-dr = [ FG) - v dr

o

= ["(Pi+Qj+RK) - (¥0i +y()j+ (K di
= |‘b [POxd(n), vl () x"(e) + Q(x(r), w(2), ()" (1) + R(x{z), w(1), z(0)z"(1)] dt

Do do chung ta co duoc:

|'c F - dr = j’f Pdx +0dy +Rd:
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