Math 20E
Formula Sheet

Vector Identities

1. V(f+9)=Vf+Vyg 2. V(ef)=cVf

3. V(fg)=fVg+gVf 4. V(g) VA fvg,atpomtsxwhereg( )#£0
5. V- F+G)=V-F+V-.-G 6. XF+G)=VXxF+VxXxG

7. V- (fF)=fV-F+F.Vf 8. Vx(fF) fVXF+VfxF

9. V-(VXF)=0 10. VXVf=0

11. V- (FXxG)=G:-(VXF)-F-(VxG)

Selected Integrals

[ sec(z) dz = log | sec(z) + tan(z)|
farctan (%) dz = zarctan () — %log(a® + 2?)

J tan(z) dz = log | sec(x)|

farcsm( ) dx = z arcsin ( ) + V2 4+ a?
sin® z =1 (z — sin(z) cos (z cos? z = 1 (z +sin(z) cos (z
z)d z)d
f\/mdx—log(x—i—\/aQ—i—xQ) fwdx—larctan( )
JVa? —x?dx = £v/a? — 2% 4+ % arcsin (%) 10. [ m dx = arcsin (5)
11. f\/ﬁdleog(z+\/:r2:ta2) 12. fmdx: ST

13. f\/£2 ta?de=§Va?ta?+ < 5 log(x + a2 :I:aQ)
4. [(a® —2%)3?de = £(5a — 22 )\/(12—3:2+—arcsm( )

Path and Line Integrals over a Parameterized Curve (Path) c(t)
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1. Path integral of a scalar function f: /fds = / fc(t) || @) dt

b
2. Line integral of a vector field F: /F -ds = / F(c(t)-c'(t)dt
Surface Integrals over a Parameterized Surface ®(u,v)

1. Integral of a scalar function f: // fdsS= // F(® (u,v)) [|Ty X Tyl|| dudv

2. Integral of a vector field F: // F.dS = // )+ (Ty X T,) dudv

P
Green’s Theorem: Pdx+Qdy = // ((‘3Q — 8y> dzx dy
oD
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Special Case: f/ rdy —ydr = // dx dy
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Stoke’s Theorem: // (VXF)-dS = F-ds
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Gauss’ Theorem: /// (V-F) dV = // F-.dS
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