MATH 252-3 Spring 2005
Vector Calculus

Formula Sheet for Final Exam Final Exam Tuesday 19 April 2005

[This formula sheet will be given on the final exam; you may find it useful elsewhere as well. No calculators
or notes will be permitted on the exam otherwise.]

o Fourier Coefficients

n
Fourier polynomial of degree n of f(z) on [—m,7]: F,(x) = ag + Z [ak cos kx + by, sin kx| where
k=1

! f() ag 1 7Tf(x)cosk:avdnc, bk:l 7Tf(ac)sinkaz:dsc.
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o Vector Identities

Ax(BxC)=(A-C)B-(A-B)C (AxB)xC=(A-C)B- (B:-C)A
(AxB)x (CxD)=[A,C,DB - [B,C,D]A [A,B,C]=A-BxC
V(192) = 41V 2 + 92V V- (¢F)=¢V -F+F Vo
V x (¢F) =¢V xXF 4+ Ve xF Vfip) = %V¢
V-R=3 VxR=0
F-VR=F V(A -R)=A
V- (FxG) = G-(VxF)-— F(VXG)
Vx(FxG) = (G-V)F-(F-V) G+ (V-G)F—(V-F)G
VF-G) = (F-V)G+(G-V)F+F><(VXG)+GX(VXF)
V x (VxF) V(V-F) - V?F
! dr
Vector potential: G(R):/ tF x —dt , r(t) = Ro+t(R —Ryp)
o Frenet Formulas p
—T:kN, ﬁ:—l’<:T+TB7 @:—TN
ds ds ds

e (General Orthogonal Curvilinear Coordinates

Displacement vector: dR = hy duy e1 + ha dus es + hy dus es
Arc length: ds = (h2 du? + h2 dul + h3 du) '/
Volume element: dV = hihahs duq dus dus
. 1 af 1 9f 1 9f
dient: —_ —_— —_
Gradien Vf= h16u1el+h28u2 2+h38 - es
Divergence V-F ! 3(th) 8(th)+3(th)
lvergence: . = — -
& hlhghg 6114 12 8’11,2 21 8’11,3 3T

h1e1 hgeg h3e3
1 0 0 0

hihohs | Ouy;  Ous  Ous
Fihy Fyhy F3hg

. 1 0 ([ hohs Of 0 (hshy Of 0 (hihy Of
. 2, v 23 YJ - v 31 vg - v “J
Lapla(nan. v f - hlhghg |:8’U1 ( hl 8U1> + 8’[1,2 ( hg 6u2> + 6U3 < hg 6u3

Curl: VXxF=




e Cylindrical Coordinates

Definitions: r=pcosf, y=psinf, z=z
Displacement vector: dR =dpe,+pdfieg+dze,
Arc length: ds = (dp2 + p? d6* + dzz)l/2
Volume element: dV = pdpdf dz
0 10
Gradient: Vf= 3/J: + fa—g + 8—JZC e,
19(pF, 10Fy OF,
Divergence: V-F= p(gpp) ;a—; 9
e, pey e,
Curl: VxF=- 9 9 9
dp 00 0z
E, pFy F,
) 10 af 1 0%f  0%f
) 2
Laplacian: Vof = 0 op ( 3/)) +— X
e Spherical Coordinates
Definitions: r=rsingcost, y=rsingsinfd, z=rcose
Displacement vector: dR =dre, +rdpes +rsingdfeq
Arc length: ds = (dr2 + 12 d¢? + r? sin? ¢d02)1/2
Volume element: dV = r?sin ¢ dr deo df
— af 10f 1 of
Gradient: Vf a e, + — a¢ €y m@ €y
10 1 1 OF,
Di : -F=—— (rF F. —
ivergence \Y 23, (r? T)+7’s1n¢8¢( »sing) + T
e, res (rsing)eg
Curl: VxF= # 2 2 g
r2sing | Or ¢ 00
F. rFy (rsing)Fy
) 1 0 [ ,0f 1 o (. ,0f 1 0%f
Lapl : V2f = — —_—
aplaciat r= r2 or ( (97") +r251n¢8¢ < né qb) +7’251112(;5692

o Mazxwell’s Equations

Maxwell’s equations for the electric field E and magnetic field B in free space, in the absence
of magnetic or polarizable media, in SI (mks) units; with charge density p, current density J,
and universal constants ey (permittivity of free space) and pg (permeability of free space) (where

€oplo = ¢ 2):

v.E=" ‘B=0
€0
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V xE V x B = uoJ + poco—
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Also: Gauss’ Law: total enclosed charge)
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