Formulas for Final. Space curve C: R(t) = z(t)i+ y(t)j+ z(t)k, a <t <b.
Tangent vector: R/(t) = z/(¢)i + v/ (¢)j + 2’ (¢)k.

Vector Field: F(z,y, z)=Fi(z,y,2)i+ F2(z,y, 2)j + Fs(z, y, z)k. Scalar field ¢.
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Line Integral: / F.dR = / F(R(Y)) - R/ ()dt
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The potential theorems below hold under appropriate assumptions on the vec-
tor fields involved and the domains in which they are defined.

Theorem F is conservative, i.e.F = V¢ if and only if it is irrotational, i.e.V X F = 0.
Theorem F =V x G for some G if and only if V- F = 0.
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Surface area element dS and unit normal n
Parametrized surface x=x(u,v), y=y(u,v), z=2z(u,v):
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The integral theorems below hold under appropriate assumptions on the vector
fields and domains involved and positive orientation of the boundaries and normals.

Divergence theorem / / / V-FdV = / / F-ndS, S is the boundary surface of V.
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Stokes Theorem / / VXF -ndS= / F - dR, C is the boundary curve of S.
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Green’s theorem // 9 o dacdy = / Pdz + Qdy, C is the boundary of D.
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Line integral of conservative field / V¢ -dR=¢(Q)—¢(P), Q, P are endpoints of C.
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Spherical coord. z=rsin¢cosf, y=rsin¢sinf, z=rcos¢, 0<0<2r, 0<p <,
r>0. Volume dV = r2drsin ¢ dp df. Surface area dS = r?sin ¢ d¢ df.



