| ntegration Summary

Scalar Functions
b b
interval length = jdx A:J f dx

A:LjdA vszjfdA
V=j£jdv masszjijfdv

Vector Functions

work =

] F.dr
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[ F-Tds
C
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Fer'at

'C Pdx-+ Qdy-+ Rdz« differential form

Elements of Integration

dA=dydx, rdrdf, dudv
dV=dzdydx, rdzdrdb, psingdpodgdl

arclength =S = deS “curtain” area or mass = J-c f ds

surfacearea=S = Jj ds mass of surface Iamina:j f dS
S S

Note: Integral represents “mass’ if f is a density function.

flux = :‘.F-dS r’(t)
S =
= [[F-Nds e
s _ VG
= [[F-vGda [vel
R
= -(r, xr,) dA < parametric form

J
D

dr =Tds=r'(t)dt
dS=NdS=VGdA

ds= Hr '(t)Hdt = \/[X'('[)]2 +[Y' (D7 +[2'(1)]? dt
dS=|VG|dA= \/[gx(x, VIZ+[9, (%, Y)]° +1dA wherez=g(X,y) and G(X,Y,2) = z— g(X, Y)

= Hru X rVHdA where Sisgiven by I (U,V) <— parametric form

F .
Conservative .
C (3 apotentia function f such that F=Vf) Not Conservative
J‘F dr=0 Note: Green's, Stokes's, and | Green’s Theorem (2D) Stokes's Theorem (3D)
b= Fundamental Theorem also o oP
Closed coply In s Cote [ Fear _”_Q__ [ F-dr=[[curlF-ds
S
Fundamental Theorem of Line Integrals b
[F-dr=[F-rd
e jF -dr = f(x(b), y(b), z(b)) < a
- f(x(a),y(a),z(a inei
where E = Vi (x(a), y(a),z(a)) Complete the line integral

If Sis closed: Divergence Theorem U F-dS= J‘H divF dv
S E
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