FORMULA SHEET for MATH 3101/4081 :

Some vector identities:

CONTINUUM MECHANICS

V- (fA)=(Vf)-A+[V-A (1)
Vx(fA)=(Vf)x A+ fVxA (2)
Vx(VxA)=V(V-A4)-AA (3)
A-VA=1VIAP - Ax (VxA) (4)
V- (AxB)=B-(VxA)—A-(VxB) (5)
Vx(AxB)=B-VA-A-VB+AV-B-BV-A (6)
V(A-B)=A-VB+B-VA+Ax (VxB)+Bx(VxA) (7)
In cylindrical coordinates (7,0, 2):
Vf:gradf:er&nf—l—%agf—kezazf (8)
1 1
V-A=divA = ;&(TAT) + ;89/19 +0,A, (9)
1 1
VXA =r0ot A= (;&;AZ — @Ag)er + (0.4, — 0,A.)eqs + ;(@(rAg) — 0p4,)e.  (10)
1 1
Af = ;87“ (7’ arf) + ﬁaeof + azzf (11)
1 2 2 1
AA = <AAT — A - T—289A9> e+ <AA9 + 500 A; — T—2A9> s+ e AA, (12)
ByA
B-VA=e (B-VA - Z) +e)(B-VA, + Doy ) +e.(B-VA,) (13)
In spherical coordinates (r, 6 gb)
Vf-gradf-e,ﬁf%— 5’9f+ 3¢f (14)
V- A=divA = ﬁé?r (7“ AT) -+ Tsineae (Ag sin (9) 51n98¢A¢ (15)
: ey
Vx A = rot A= —(9(Agsin ) — s A0) + 7<sm9 A, — 8T(TA¢)>
+ ﬁ(ar(mg) — OpA,) (16)
) 1
Af = 7nr(’lﬂf) neag (Sln eagf) + m@@ﬁf (17)
2 2
AA = <AAT — A = [Ou(sin049) + 0,4, ) e,
2 Ap 2cosf
AAyg + < 0pA, — — A
+< 9+ 200 r2sin? 6 7’2sin2¢98¢ ¢)69
2cosd A
AA A+ Ag — ——2
( ¢ + 98¢ 72 sin? 08¢ 72 sin? €> ce (18)
ByA B A B,A ByA
B-VA = eT(B-VAT - 200 e (B Ay — P ot + )
r r r
ByA,  ByAg
+ ey (B-VA¢ t——t— cot 6’) (19)
Bessel functions u(r) = J,(r) and u(r) = Y,(r) are solutions to the ODE
r*u’ +ru + (r* = n®)u =0, (20)

Both J,(r) and Y,(r) — 0 as 7 — 00; J,,(0) = d,9, and |Y,,(r)| — o0 as r — 0.



