Formulas for Midterm II.

Line Integral: /F ds = / F(c(t))-c'(t)dt = /Fldm + Fody + Fzdz
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Conservative fields: | Vf-ds= / Vf(c(t) c'(t)dt = f(c(b)) — f(c(a))
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Surface area // dS //

Surface as a graph z = f(z,y), with unit normal n making angle v with k.

Surface area // ds = // dzdy :// dxdy'
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Vector Field: F(z,y,z)=Fi(z,y,2)i+ Fa(z,y, 2)j + F3(z,y, 2)k.
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where n is the exterior unit normal to the surface S.
Exterior unit normal to parameterized surface: n = +T, x T,/||T, x T,|,
to level surface h(z,y,z) = 0: n = £Vh/||Vh], to graph set h(z,y, z) = z— f(z, y).

Spherical coordinates T=psin ¢ cosfi+psin¢ sinf j+pcospk, 0<p<7m, 0<0< 2.
dS = p? sinpdpdh, dV = p? sin ¢ dp dpdb.

polar coordinates © = rcosf, y =rsinf, r >0, 0 <0 < 27, dedy = rdrdf.
Trigonometric formulas cos? § = (cos (20) + 1)/2, sin® 6 = (1 — cos (26))/2.



