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APPENDIX

In this appendix, we give detail forms of functions which are defined in sections 1
and IV that represent the interfacial effects on the motion of slender body near a plane

fluid-fiuid interface. For convenience, we first define some functions as follows:

5 ll + X cos26 + 2d sing
| 2cose(d—x sin6)

I —x cos26 —2d siné
2 cos6 (d — x sing)

+ sinh™

g(x:6.d) = sinh™!

1 —x cos26 — 2d siné]
(I —xcos26 — 2dsin6)® + [20059((1 — xsin6) ]2]

h(x;6.d) = 172

& [l +x cos26 + 2d sinég]
[(74- xco0s26 + 2dsing)? + [2cose(d — xsin6) ]2 ]

1/2

1
1/2
(I — xcos26 — 2dsiné)® + [2cose{d — xsiné) ]2 ]

k(x;6,d) = (d — x siné) [

1

[(l + Xcos26 + 2dsing)? + [Bcoseid — xsin6) ]2 ]

1/2

1
[(l — Xcos26 — 2dsiné)? + [Ecosa[d — xsiné) }2

y(x;6,d) = (d — x sin6)3 - ]3,2

1
[(! + Xcos26 + 2dsiné)? + [zcoseid — xsiné) ]2

]3/2

[l —x cos26 — 2d sin6°
{(l — Xcos26 — 2dsiné)? + [Ecose(d — Xsiné) ]2

z(x;6,d) = ]5,2

1 + x cos26 + 2d sin6]®
572
(I + xcos26 + 2dsiné)® + [Bcoseid — xsiné) ]2 ]

+

Now the specific formulae for the functions representing the "interfacial effects” can

be expressed in terms of g{x;6,d), h(x;6,d), k(x;6.d), y(x;6.d). and z(x;6.d).
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P(x;A64d) = 1%:(1 + cos?6) - g(x:6.d)

r 2 _ 25, — ARV — 2
_ 2l2cos?e + (1 — 5cos®6)-A] T cos26((R — cos*E)A — 2cos®6) hix:e:d)

1+ A 2cos?6(l + A)
1BAsinécos26cos®s Acos4 6
- : + —————————z(x;6d
(1+A) y(xie.d) 2(1 + A)cos?e ( ) (A1)
Q(x:A.6d) = i—};—cosesine - g(x;6.d)

sin&(Acos26 + 4cos?6) ‘
2(1 + A)cosé h(x;6.d)

+ 210:;57?(“3 26 + BAsin®6) k(x;6.d) —

4Acos6cos4 s ) 2Acos26siné )
Wﬂx'e'd) * (1 + A)cosé 2(x;6.d) (A2)

R(x;A,6,d) = —cos6sing - g(x;6,d) — 21%512-(003 26 + Asin®6)-k(x;6,d)

sin6{4cos®6 + SAcos26)
h(x;6.d
2(1 + A)cosé ( )

_ RAcos26sing

4Acosfcos4 s
e 1 X.B.d
(1 + A)cose ¥ )

z(x;6.d) -

ol . D _ 2
WixA6.d) = —(1 + sine) - g(x;0,d) — 2=ne(l + 51“132" 2c05°6) 1 (x.6,d)
_ cos26(2cos?6 + A(5cos?e — 1)) b
2(1 + A)cos®s ”

2 it 4
_ 1BAcos2écos®6sing y(x;e,d) i Acos4 6 2(x:6,d)

(1+XN " 2(1 + A)cos®e
251’119[09326 (3sin?s + 1) + A(1 + sin?6)(1 — 3cos?6) ]
- k(x;6,d)
(1 + A)-(1 + sin®6) (A4)
- [ 2 6eing! in?
1=A BA cos26cos®6sing{! + 3sin®e) | . .
(xhod) = = g(xied) - y(x:64d
A{x;\6.4d) o g(x;6.d) l 112 (1 + sin’s) ¥( )

[ Acoste (1 + 3sin®6)
4(1 + A) cos?6 (1 + sin?6)

-z(x;6.d)
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c9529[200529 (3sin®e + 1) — A(12sin*6 — 5sin®6 + 1) ] i
I 4(1 + A)cos®6 (1 + sin®e) ‘. (x:6.d)
Bsina[cosza (3sin®6 + 1) + A(1 + sin®6):(1 — 3cos?6) ] (x6d)
[ (1 + A)-(1 + sin®0) _
_ L NPT .
B(xa.64) = T g(x:6,d) Y siné k(x;6.d)
A cos26
- h(x;e.
2( 1 + A)cos®e (i)
[2x (1 + 3cos®6)sin46 cos8
C(x:A0d) = —g(x;6d) — = = - y(x;6.d
( ) =—glxi6d) l (1 +A)-(1 + cos®6) yixi6d)
A cos46 (1 + 3cos®6)
x;6,d
[4(1 + ) cos?6 (1 + cos®6) d )
Zsins[cosgsiacoszs + 1) + A(2sin®6 — 3sin*6 + 2) ]
- ; = ‘k(x;6,d)
(1 +A){1 + cos®8)
cosZG[ZcosES(BCosae + 1) + A{12cos*6 + 5cos?6 = 1) ] P
gk o ;61
4(1 + A) cos?6 (1 + cos?6) ke
[ ¢ - :
‘ = oy _ 1A (4cos46 + 3sin26 sin46) | /.. 4
D(x:A.6.d) = —g(x;6.d) [ (L+)) siné y(x:6,d)
A (Bcosés - Bcgsze) iz
4(1 4 A) cos*6
_ [ (3sin?(26) + 4cos26) + A4(4 + 3sin®6) sin®e k(x:6,d)
l 2(1 + A)siné A
4 [ cos?e (B — Bcos26) + Acos26(7 — 12cos®8) h{x:6.d)
4{1 + A)cos?6
. 1 =X A{3sin46 sin26 — 4cos46)
(v - (s _ | AL o
E(x;A,6,d) — g(x;6,d) (1 + A) sine y(x;6.d)

(A5)

(AB)

(A7)

(48)
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A (Bcos46 + Becos26)

z(x;6.d
4(1 + A) cos®e 2(¥i6d)

3cos?6sin?e — cos26 + Asin®6(1 — 3cos?6) ]
‘k(x:6,d)

;

B (1+A)sing
_ | cos®6(B + Bcos26) + Acos26(12cos?6 — 5) h(x:6.d)
4(1 + A)cos®s o (A9)
4 ) 2
HxA0d) = L2500 A 0.4) + ©5CR(xA0)
(A10)
2 Fam 2
J(xA6.d) = U”CTC’”LC(X;;\.&@ + il-rzl—eD(x;?\,B.d)
(A11)

- 1/2
- {[(I — xcos26 — 2dsin6)? + [Bcose(d — xsine) ]2 ]

K(x:A,6d) = T

o L

172
- [(l + z cos26+2dsing)? + [Bcossid—xsms) ]2] ]

B e
Y siné g(x;6,d)

+ B{x;A6.d) + -i—(d — xsin#)

2\ . Asing{4cos®6 — 1)
- =—(4sin®f6 — 1) k(x;6,d) — = -h(x;6,d
ksmin i) (1 + A)cos®s ' )

1+A

(A12)

2sin?6 cos?6 — Acos26(3cos?6 — 4)] _
‘h(x;6.d)

g8
- _ Sin*6—A .. [
RX'A,O.d) 1+ }\ g(x’a’d) ¥ 2(1 + R)COSEQ

[+ Zsinfe)coszg + 2Asin®6] EGced)
(1 + A)siné

in4esi 2 4 L0 — 2
_ 2)\(51:1ﬁs{1n26 + cos®écos ﬁl-y(x;e.d) 4+ Mcos46 Bccsze:cos 6) e
(1 + A)sin® 2(1 + A)cos®é

n o 1/2
MI[(I — xcos26 — 2dsing)? + {Zcosa(d — xsiné) ]2]

o ox |

1/2
- [(l + xcos26 + 2dsing)? + [Zcosaid - xsine)]z] ]

m— inZ
(d xsqul 1 + sin®6 g(x:6d) +

* X (1 + A)siné
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cos?6(4cos?s — 7cos? + 2) — Asin®6(Bcos?e — 5cos?s + 2) ‘h(x:6.d)
(1 4+ A)cos®6siné o

2[00529(200529 — 3) — A(Bsin*6 + sin®6 - 4)1

defare
+ T k(x;6,d)
4\cos?6(16sin%6 — 4sin®6 —3) .
+ L+ N y(x;6,d)
R[Sm229(400526 —5) + sin®6 + 1]
+ = 5 -z(x;6,d) | .
2(1 + A)cos*6siné (A13)
2 4 { 2
Z(xA.6d) = — %’Lg{x;e,d) e BE0E ; (’:cisf)‘i*:’;f 6+1) h(xed)

+

sin6(2\ —2cos®6 - 1) ., . 2A(sinécos46 — Rcosésinds) 6d
[T +) k(xed) + T +A) yixied)
A(2cos26sin®6 + cos46)

2(1 + A)cos®e

z(x;6,d)

, 172
- __‘-—Cés_'_e)sx}\ [[(E - xcos26 — 2dsing)? + [20059(5- = Xsme))z]

1/2
- [(l + xcos26 + 2dsiné)? + [Ecose(d - xsine)}a] ]

sinég

. (d — xsin®)
1+A

X

-g(x;6,d)

sine{r:t:sszfi(f;-::os2 + 1) + A(Bcos?6 + cos®6 — 1)]
— 5 ‘h(x;6.d)
(1 + M)cos*e

2[(400546 —cos?6 — 1) — A(Bcos*s - 'Pcosae)]
(L+A)

4 k(z;6.d)

4)\[5111229({»311126 - 5) + cos?6 + 1]
(1+A)

+ y(x:6.d)

Asin®(16sin*e — 2Bsin®6 + 9)

ol e
2(1 + A)cos®6 Z(xi6.)

+

(A14)
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L(x;A.6.d) = sin®6 G(x:A,6,d) + cos?eZ(x:A,6,d)

For the perpendicular orientation (i.e. & = 90°),

1 -x| ., an 12 - a(ea - )

e e Do
a(x';\'d)'lwxmlmn—x] T+

l2a -1 -x|, an
IZd+£—-xj 1+A

b(xAd) =in

and
[y — _ b o
ctn)=aixng) ol SRl L o il ot
[or2
AN 1812 —(2d —x)-(4d — %) |/, _ ay2
+ {1 +)\)X [(ad-x)2_£2]2 (X d)

(A18)

(A17)

(A1B)




